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K@Ee 4001

QUANTITATIVE v 8T
COMMAND

SHIFT REGIITER

] WORD 3

MAGNETK | -

CORE

WORD 2

CORE

WORD 1

CORE

s |

woroo |

18 COMMAND B81TS STORED IN MAGNETIC CORE MEMORY.
4 BITS STORED N VOLATILE MEMORY.

MAGNETIC MEMORY READ INTO STORAGE REGISTERS AND REWRIT-

TEN AT EACH POWER ON.

MAGNETIC CORE FULLY REWRITTEN AFTER EACH COMMAND WORD.

a1r |WORD O WORD | WORD 2 WORD 3
SHIF T REGISTER {CORE_MEMORY) (CORE_MEMORY) CORE MEMORY

0 |ADDRESS O ADDRESS 0O ADDRESS | ADDRESS |

| [ADDRESS 0 ADDRESS | ADDRESS O ADDRESS |

2 |NOT AVAILABLE LF AC GAIN MSB AC OFFSETMSB  [CAL VALVE DISABLE
3 |NOT AVAILABLE LF AC GAIN AC OFFSET LSB SELECT FIL 2

4 | VALVE DISABLE LF AC GAIN LSB DC OFFSET MSB HV MSB

5 | HEATER DISABLE DC GAIN MSB DC OFFSET LSB HV LSB

6 |FILAMENT OFF DC GAIN HF AC GAIN MSB DISCRIMINATOR MSB
7 |COMMUTATOR STOP |DC GAIN LSB HF AC GAIN LSB DISCRIMINATOR LSB

e A COMMAND ENVELOPE RESETS THE SEQUENCE INITIATION LATCH , ENABLING
A SUBSEQUENT SEQUENCE INIT COMMAND TO RESET THE PROGRAM COUNTER
TO ZERO POSITION.

e WORDS MAY BE ENTERED IN ANY SEQUENCE , ANY NUMBER OF TIMES.

e THE ENTIRE WORD MUST BE ENTERED, i.e. INDIVIDUAL BITS OF A WORD
MAY NOT BE CONFIGURED.

wvore: REV £/17/82 REVERSED ORDER OF woRrps (€. b(+ 2 NA WOO, WAS &/t 2 NA WO 3 TM/wé

SEE ALSO: B-E4TIT (COMMAND SYSTEM CONCEPT)
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COMMAND MEMORY WIRING DIAGRAM

(WR) ﬁ

——y

{RD)
i ROREF
Y
2 3 2 ¥ sex
1 / v 1 / 1 160
— - —— —_— A - AN +—a_ +
2 3 2 3 = =
1od
« _n K QK
WINDING #1: 4 TURNS, §#i38
#2,83 4 TURNS, BIFILAR, #4p
APR 16 1984
(RO} —u=—z—
(WR) ] —~ ENGINEER W, PINKUS 3/22/80 DRAFTSMAN KS/BT 4/ 4/79 .
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PYRO SPACECRAF T q

1ON
PUMP

SYSTEMA SYSTEMB

CENTER SECTION

EL2 (205)

OUT HARNESS

(PG.2.10) 20p

ELECTRODE
HARNESS

(PG 2 8)

""MAIN HARNESS

COAX CONN,
IN-LINE

5/26/83 REV6 - ADD 22 PIN ELECTROOE PLUGS B PYRO 29 J M.

ENGINEER J MAURER/ t P ELERC DRAFTER MFG 8/12/80
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MS
PN
ED

WD LD B WA

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

37

37p

SIGNAL
*3-21-81
+PWR
-PWR
PWR ON
PWR OFF
CMNDENV
CMNDCLK
CMNDDAT
SHLDGND 1
MNRFRM1
MNRFRM2
32768HZ1
32768Hz2
SEQINIT
DATAENV]
DATAENV 2
DATAOUT
SHLDGND 2
GSE RY MON
+PW
~PW
PYRO PW A
PYRO GND A
PYRO PW B
PYRO GND B
PUMP ON
PUMP OFF
ON MON
DATACLK]
DATACLK?2
CASE GND
SIG GND
PUMP MON
GSEENABL1-
GSE DATA
GSE ANAMUX
GSEENABL2-
+GSE PWR

20-Mar-81
COLOR LINK TO
*
22RED S/Cl: A
22BRN S/Cl: W
PUR s/Ccl: C
W/BLK S/Cl: D
GRN s/Cl: E
WHT s/Cl: F
GRY S$/Cl: H
22BLK S/Cl: J
GRN S/Cl: K
PUR S/Cl: L
BLU S/Cl: M
WHT S/Cl: N
W/BLK S/Cl: P
BLU S/Cl: R
PUR S/Cl: S
WHT S/Cl: T
24BLK §/Cl: U
PUR S/C2: J
22RED S/Cl: B
22BRN S/Cl: X
24RED S/Cl: Y
24BRN S/Cl: a
24RED S/Cl: 2z
24BRN S/Cl: b
W/BLK S/Cl: ¢
PUR s/Cl: d
WHT S/Cl: e
GRN S/Cl: £
WHT S/Cl: h
24BLK S/C2: P
24BLK S/C2: A
WHT 5/C2: B
PUR S§/C2: D
PUR s/Cc2: F
GRN S/C2: H
PUR §/C2: E
22RED §/C2: R

s/ci 29 s 20-Mar-81
PN SIGNAL COLOR LINK TO
ED *3-21-81 *

A +PWR 22RED MS : 1
B +PW 22RED MS  :19
C PWR ON PUR Ms : 3
D PWR OFF W/BLK MS : 4
E CMNDENV GRN MS : S
F CMNDCLK WHT M5 : 6
H CMNDDAT GRY MS : 7
J SHLDGND 1 22BLK MS : B
K MNRFRM1 GRN MS : 9
L MNRFRM2 PUR MS :10
M 32768Hz1 BLU MS :11
N 32768HZ2 WHT MS :12
P SEQINIT W/BLK MS :13
R DATAENV1 BLU MS :14
S DATAENV2 PUR MS :15
T DATAOUT WHT MS :16
U SHLDGND 2 24BLK MS :17
V * NOT USED

W -PWR 22BRN MS

X -PW 22BRN MS

Y PYRO PW A 24RED MS

Z PYRO PW B 24RED MS

a PYRO GND A 24BRN MS

b PYRO GND B 24BRN MS

¢ PUMP ON W/BLK MS

d PUMP OFF PUR  MS

e ON MON WHT  MS

f DATACLK1 GRN  MS

h DATACLK2 WHT MS

S/C2 14 5

PN
ED

TVZI-XLCTITMMmOO®>

SIGNAL
*3-21-81
SIG GND
PUMP MON
*
GSEENABL1-
GSEENABL2-
GSE DATA
GSE ANAMUX

GSE RY MON
*

*
*
*
CASE GND
+GSE PWR

20-Mar-81
COLOR LINK TO
*

24BLK MS :31
WHT MS 32

PUR MS  :33
PUR MS :36
PUR MS  :34
GRN MS  :35
PUR MS  :18

24BLK MS :30
22RED MS  :37
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: ]

B JILOR

2-Jun-62

: LINK TO
R .
Ao~y I2RED PWR1: A
ERERN I2RED PWR1l: B
BN “/BLK PWRI1:VV
DI «/BLK PWRI:UW
Do IUR LGC4: M
e “/BLK LGC4: N
I T2y LGC4: P
R 1 I4BLK S/Cl:LG
o o2 LGC4: S
U 7 LGC4: T
LA TUR LGC4: U
P 4T LGC4: V
g +/BLK LGC4: R
= L1 ER ] LGCl: M
€ Dz FCR LGCl: N
T D2 ILu LGCi: S
T st IuB $/C1l:1G
Voo
¥ o-iax PWRL: F
Lo-:y Z2BRN PWRI1: H
Y PT:. PY 4 ZLRED IN  :WW
Z PTII PW 3 2.RED IN :22Z
2 PI:1 GNZ A Z.MBRN IN :YY
o PT:1 ¢NI B 2.BRN IN :XX
¢ PU I3 */BLK PWR2:LL
¢ PIit OFf IR PWR2:MM
€ 0% =2y w3 PWR2:FF
§ DiT. Lk CEN LGCl: P
h Drlso1Ez WET LGCl: R
. R
LG S:_Z:wp @ I.BLK $/Cl: J
LG S:11%ND I 2ZBLK S/CL: U
. R
« LE=IND 17g S/C2: .
. *
s/c2 le P 22-Jun-82
PR SIINAL COLOR LINK TO
ED *¢-:._g2
A LGIIyD SC  22BLK LGC4:K#
B PUM: woX 1 WET PWR2:HH
C %
D PCR LGC4: W
E PCR LGC3: b
F GrY LGCl: T
H ciN LGC3: e
J PUR PUR1: XX
K
L %
M %
R %
| 2.BLK §/C2:LG
R 463z : 2.RED PWRl: §
LG CA:: gxp 24BLK S/C2: P
. R
. LG=I3D LTG s/cl: .
* &

PWK 1 44 S
PN SIGNAL
ED *6-22-82

A +PWR

PNAYMECCHOMIVZICRLIMIMNO O™

A

+PW

PUMP VOLTS
+28 HEAT A
+28 HEAT B
~PWR

~PW

28 GHD A
28 GND B
+18 PW1 1IL
+18 PW2 1L
+18 CORE
18 GND1 1IL
18 GND2 IL
+GSE PWR
+36 PW RF
+29 PW BI
+29 PW ER
29 GND BI
29 GND ER
36 GND RF
+5 PA

+5 LGC1

+5 LGC4

+5 ER

+5V RF
+5v BI

-5 LGC1

*

-5 ER

-5 RF

5 GND PA
+15R LGCI
+15R LGC4
+15R Bl
+15R RF
+]15R PA
+15R ER
*+]15R SPAR
PWR ON

PWR OFF
RY MON
TMP PWR

PW MON

[] PLUG
*ADD PUMP
*11-25-81

22-Jun-82
COLOR LINK TO

22RED S/Cl:
22RED S/Cl:
GRN LGC3:
22RED 1IN H
22RED IN :
22BRN :
22BRN :
22BRN IN ;L
22BRN IN H
240RG
240RG 1N H
ORG

24 BRN
24BRN
24RED
24RED RF H
24RED
24RED FIL :
24BRN BIAS:
24BRN FIL :
24BRN RF :
ORG PA H
ORG LGC1:
ORG LGC4:
ORG FIL s
ORG RF H
ORG BIAS:
YEL LGC1:

[

~

o

N
TrMIZOUOMZECHNOC I RPOOIMIC XE RS>

YEL FIL =
YEL
24BRN PA H
ORG LGC1l:
ORG
ORG H
ORG RF :
ORG PA @
ORG FIL :

=
2]
izl
~
MEE>ZWN

W/BLK S/Cl:

c
W/BLK S/Cl: D
PUR s/C2: J
GRY LGC4: h
WHT LGC3: B
VOLTS

PWR 2 34 S

22-Jun-82

RF 44 s 22-Jun-82
PN SICNAL  COLOR LINK TO PN SICNAL  COLOR LINK TO
ED #%]1-25-81 ED *11-25-81
A +15R RF ORC  PWRI:RR A +10L LGCl ORG  1ccl: €
B +10L RF ORG  PWR2: D B +10L LGC4 ORG  LcC4: C
C 5 GND RF  BLK  PWR2: L ¢ +10L 1L ORG  IN : J
D 0SC THMP W/BLK LGC3: N D +10L RF ORG  RF : B
E 0SC AGC WHT LGC3: W E +10R LGC1 ORG LGCl: B
F ANA GND RF BLK  PWR2: T F +10R ER ORG  FIL : K .
H +36 PW RF 24RED PWR1: T H +10B LGCL ORG  LGCl: D
J . J +10B LGC4 ORG  LGC4: E
K -10K RF YEL  PWR2: X K S1G GND BI BLK  BIAS: B
L ~15R RF YEIL PWR2:CC L 5 GND RF BLK RF : ¢
M 36 GND RF 24BRN PWRI1: Y M SI1G GND PA BLK A
N -5 RF YEL PWR1 : KK N SIGGND] IL BLK A
P P SIGGND2 IL BLK B
R *VDCADJ TP * R SI1G GHND ER BLK C
S +5V RF ORG PWR1:DD S ANAGND LGC BLK b
T *VACADJ TP N T ANA GND RF BLK F
U LSO BLU  LGC2: A U GND LGC1 BLK F -
vV LSl PUR  LGC2: B V GND LGC4  BLK F
W LS2 GRY LGC2: C W ~]10R BI YEL c
X LS3 W/BLK LGC2: D X -10R RF YEL K
Y LS4 BLU LGC2: E Y -10R LGC1 YEL L 1
z LSS PUR  LGC2: F z -15R LGC1 YEL I's |
AA LS6 GRY LGC2: H AA -15R LGC4 YEL L :
BB LS7 W/BLK LGC2: J BB -15R BI YEL D
CC LS8 BLU LGC2: K CC -15R RF YEL L
DD LS9 PUR LGC2: L DD ~15R PA YEL D
EE LS10 GRY LGC2: M EE ~15R ER YEL v
FF LS11 GRN LGC2: N FF ON MON WHT e
HH DCSTR BLU  LGC2: P HH PUMP MON | WHT B
JJ HIFREQ BLU LGC2: U JJ PUMP MON 2 W/BLK D
KK ZERO PUR LGC2: W KK PUMP I PUR M
LL TOTAL GRY LGC2: X LL PUMP ON W/BLK ¢
MM DESENS W/BLK LGC2: Y MM PUMP OFF PUR S/Cl: d
NN MTAQOQOQO GRN LGC2: a NN +29 MON W/BLK LGC3: ¢
PP INTRST GRY LGC2: b - 0 PLUG !
RR RFWEN GRN  LGC2: d "
SS RFDAT GRN  LGC2: V
TT BKSCLK RF GRY LGC2: f
uu x -
N #
XX *
YY +130 RED  BIAS:KK AUG 81883
2z -130 YEL  BIAS:JJ 1=—=,—
ENGINEER v. MAURER 1-30-79 DRAFTSMAN PWP 2-2-79
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3.

i

1”7r0e

LGC1 29 S

PN
ED

THOANOTE NHRXESCSHONRTZICORGELIMODOHOD >

SIGNAL
*3-9-81
+15R LGC1
+10R LGClH
+10L LGCH
+10B LGCI
+5 LGC!
GND LGCI
-5 LGC1
ANAGND LGC
-15R LGCI
~-10R LGC1
DATAENVH
DATAENV2
DATACLK1
DATACLK2
DATAOUT
GSE DATA
LDOA
LDlA
LDZA
LD3A
LD4A
LD5A
PYROPLSA]
PYROPLSBI
PYROPLSA2
PYROPLSB2
PBUSENA
PBUSENB
FIL2FLG

22~-Jun-82
COLOR LINK TO
ORG PWRI1:MM
ORG PWR2: E
ORG PWR2: A
ORG PWR2: H
ORG PWR1:AA
BLK PWR2Z2: U
YEL PWRI1:FF
BLK PWR2: S
YEL PWR2: Z
YEL PWR2: Y
BLU R
PUR S
GRN f
WHT h
BLU T
GRY F
GRN M
BLU N
PUR P
GRY R
W/BLK IN :+ §
GRN IN : T
BLU IN U
PUR IN : v
GRY IN HEl )
W/BLK IN X
GRN IN Y
BLU IN i Z
PUR FIL : f

LGC2 29 s

PN

m
©

TR OAATUNKXESCHUUDDZICRUGIMEOND >

SIGNAL
*6-10-83
LSO
Ls1
Ls2
Ls3
LS4
Ls5
LsS6
Ls7
Ls8
LS9
LS10
LS11
DCSTR
T2 CNT
T3 CNT
BS LENS V
HIFREQ
RFDAT
ZERO
TOTAL
DESENS

IFBCTR
MTA0000
INTRST
ISWEN
RFWEN
HKSCLK ILT
HKSCLK RF
T=29

U2-Jun-83
COLOR LINK TO

BLU
PUR
GRY
W/BLK
BLU
PUR
GRY
W/BLK
BLU
PUR
GRY
GRN
BLU
GRN
GRY
W/BLK
BLU
GRN
PUR
GRY
W/BLK
BLU
GRN
GRY
W/BLK
GRN
BLU
GRY
W/BLK

RF
RF
RF
RF
RF =
RF
RF
RF
RF
RF
RF

LGC3 29 s 22-Jun-82 LGC4 29 s 15-Mar-83

PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO

ED *11-25-81 ED *|1-8-82 *

A SOURCE THP GRY ELCT: P " A +15R LGC4 ORs PWR1:NN

B PW MON WHT PWR1:ZZ B +18 CORE ORS PWRILl: N

C MULTANA WHT PA : F C +10L LGC4 OR35S PWR2: B

D PUMP MON 2 W/BLK PWR2:JJ D *

E REP MON WHT FIL : a E +10B LGC4 ORS PWR2: J

F ACC MON PUR FIL : d F

R EMIS 1 MON WHT FIL : R . *ADDED 4-1 -E|

J EMIS 2 MON W/BLK FIL : U H# GKD LGC4 BLX PWR2: vV

K FIL 1 MON GRN FIL : h J +5 LGC4 ORC PWR1:BB

L FIL 2 MON WHT  FIL : e K# LGCGND SC  223LK S/C2: A

M HV MON BLU BIAS: R L -15R LGC&4 YEL PWRZ:AA

N 0SC TMP W/BLK RF : D M CMNDENV PL1 S/Cl: E

P CELL 1 TMP GRY IN :PP N CMNDCLK W/3LK S/Cl: F

R CELL 2 TMP W/BLK IN :RR P CMNDDAT G ¥ S/CL: H

S LEAK 1 TMP GRY IN :SS R SEQINIT W/3ILK S/Cl: P

T LEAK 2 TMP W/BLK IN :TT S MNRFRM1 GRYN S/Cl: K

U PLUM | TMP GRY IN  :UU T MNRFRM2 PL3 S/Cl: L

V PLUM 2 TMP GRY IN VvV U 32768HZ1 PL2 S/Cl: H

W 0SC AGC WHT RF : E vV 32768Hz2 WHT s/Ccil: N

X T2 BLAS MN BLU BIAS: S W GSEENABL1- PC32 s/c2: p

Y PUMP VOLTS GRN PWR1: C X VALVEN- GRY IN :BB

Z SENSOR TMP GRY ELCT: R Y *CALEN- GRY

a SHELL PRS GRN FIL : L 2 HTREN- BLZ IN :DD

b GSEENABL2- PUR $/C2: E a FMTRST FIL W/3LK FIL : J

c +29 MON W/BLK PWR2:NN b FMTRST ILT GEY IN :FF

d SDATOUT B WHT IN :KK ¢ FILSOFF GR? FIL : E

e GSE ANAMUX GRN $/C2: H d SEL FIL 2 Pl: FIL : B

f INLETWD BLU IN  :AA e *

h -HV CNT PUR BIAS: K £ o

. *CHANGE Y TO h TMP PWR Gr7 PWR1:YY

. *PUMP VOLT # *TIE H&K O HeiNs

. *11-25-81

AUG 31983

ENGINEER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | HARNESS PG 2of - w\\w\\ﬂ
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KAE 191133 478 1900

IN
PN
ED

NN EdaH W YZICR MmO O® >

44 s
SIGNAL
*11-8-82
SIGGND] IL
SIGGND2 IL
18 GND] IL
18 GND2 IL
+18 PWI IL
+6 HEATER
+18 PW2 IL
+10L IL
+28 HEAT A
+28 HEAT B
LDOA
LDIA
LD2A
LD3A
LD4A
LDSA
PYROPLSAL
PYROPLSB1}
PYROPLSA2
PYROPLSB2
PBUSENA
PBUSENB
INLETWD
VALVEN-
*CALEN-
HTREN-
ovP Bl
FMTRST ILT
ISWEN

HKSCLK ILT
SDATCUT B
28 GND A
28 GND B

*

CELL 1 TMP
CELL 2 TMP
LEAK 1 THP
LEAKR 2 TMP
PLUM 1 TMP
PLUM 2 TMP
PYRO PW A
PYRO GND B
PYRO GND A
PYRO PW B

15-Mar-83
COLOR LINK TO
*
BLK PWR2: N
BLK PWR2: P
24BRN PWRI: P
24BRN PWRI1: R
240RG PWRI: L
spare
240RG PWRI1: M
ORG PWR2: C
22RED PWRI1: D
22RED PWRI: E
GRN LGCi: O
BLU LGCl: Vv
PUR LGCl: W
GRY LGCl: X
W/BLK LGC1: Y
GRN LGCl: z
BLU LGC1l: a
PUR LGCl: b
GRY LGC1l: ¢
W/BLK LGC1l: d
GRN LGCl: e
BLU LGC1l: f
BLD LGC3: f
GRN LGC4: X
GRY
BLU LGC4: Z
PUR FIL : ¢
GRN LGC&4: b
W/BLK LGC2: ¢
BLU LGC2: e
WHT LGC3: d
22BRN PWRI1: J
22BRN PWRI1: K
GRY LGC3: P
W/BLK LGC3: R
GRY LGC3: S
W/BLK LGC3: T
GRY LGC3: U
GRY LGC3: V
24RED S/Cl: Y
24BRN 5/Cl: b
24BRN S/Cl: a
24RED §/Cl: 2

St ool L L as w B ekt ® corol T
P PN SIGNAL COLOR LINK TO PN SIGNAL C
ED *1-25-84 ADD F ED 43-9-81 ED *1-25-84 ADD F
A +15R BI ~ ORG  PWRl:PP A GUN GND  24BLK ELCT: A A SIG GND PA BLK  PWR2: M
B SIG GND BI BLK  PWR2: K B SEL FIL 2 PUR  LGC4: d B +15R PA  ORG  PWR1:SS
€ -10R BI YEL  PWR2: W C SIG GND ER BLK  PWR2: R c*
D -15R BI YEL  PWR2:BB D ER1 +REF  BLU  BIAS: M D -15R PA YEL  PWR2:DD
E 29 GND BI 24BRN PWRl: W E EILSOPE CBY  1CC4. o E *
F +29 PW BI 24RED PWR1l: U F +158 ER ORG PWR1:TT F MULTANA WHT LGC3: C
H T2 CNT GRN  LGC2: R H ER2 +REF ORG  BIAS: N H +5 PA ORG  PWRl: Z
J T3 CNT GRY  LGC2: S J FHTRST FIL W/BLK LGC4: a J 5 GND PA  24BRN PWRI:LL
K -V CNT  PUR  LGC3: h K +10R ER  ORG  PWR2: F K D14 W/BLK BIAS: U
L +5v BI ORG  PWR1:EE L SHELL PRS GRN LGC3: a L DEF PUR  BIAS: Y
M ERl +REF  BLU  FIL : D M PUMP I PUR  PWR2:KK M
N ER2 +REF  ORG FIL : H ¥ +5 ER ORG  PWR1:CC N IG GRN  BIASILL
P IFBCTR BLU  LGC2: 2z P FIL 1 BIAS BLU  BIAS:BB P E LENS GRN  BIAS:FF
R HV MON BLU  LGC3: M R EMIS 1 MON WHT  LGC3: B R MASK YEL  BIAS:NN
S T2 BIAS MN BLU LGC3: X S -5 ER YEL  PWR1:J3J ..
T T3 BIAS MN GRN S ORC  BIAS:DD
U D14 W/BLK PA : K “ M“wwNNu“wz W/BLK LGC3: J 1-25-84 CHANGED NAME OF WINDOW
V ERl GRN  ELCT: B v -158 ER YEL  PWR2:EE TO IG.
W EA2 BLU  ELCT: € W I ACC GRY ELCT: M
X 1FB GRY  ELCT: J X REP YEL  ELCT: L X1 PA OUT COAX
Y DEF PUR  PA : L Y 29 GND ER 24BRN PWRl: X X2 PA SHLD  COAX
2 IFA BLU  ELCT: K z T=29 W/BLK LGC2: h + *SIDE PLUG
AA FS1 GRN  ELCT: E a REP MON WAT  LGC3: E -
BB FIL 1 BIAS BLU  FIL : P b +29 PW ER 24RED PWRl: V
CC FS2 PUR  ELCT: P ¢ ovP Bl PUR IN :EE ELCT 14 s 25-Jan-84
DD FIL 2 BIAS ORG FIL = T d ACC MON PUR LGC3: F PN SIGNAL COLOR LINK TO
EE FCl1 (FILl) W/RED ELCT: D e FIL 2 MON WHT LGC3: L ED *1-25-84 ADD F
FF E LENS GRN  PA : P f FIL2FLG PUR  LGCl: h A GUN GND 24BLK FIL : A
HH * b FIL 1 MON GRN LGC3: K B EAlL GRN  BIAS: V
JJ ~130 YEL RF :2Z C EA2 BLU BIAS: W
KK +130 RED  RF :YY D FCl (FIL1) W/RED BIAS:EE
LL IG GRN PR : N E FSl GRN  BIAS:AA
MM FC2 (FIL2) W/ORG ELCT: H F FS2 PUR BIAS:CC
NN MASK YEL PA : R H FC? (FIL2) W/ORG BIAS:MM
‘ J IFB GRY BIAS: X
6-2-~83 ADD FCl AND FC2 WIRES K IFA BLU BIAS: 2
CHANGED NAME OF DELTA IFB TO L REP YEL FIL : X
IFBCTR. M I ACC GRY FIL : W
N BS LENS V W/BLK LGC2: T
1-25-84 CHANGED NAME OF WINDOW P SOURCE TMP GRY  LGC3: A
TO IG. CHANGED NAME OF IFA TO R SENSOR TMP GRY q TRON
IFB AND REVERSE. _‘H i mﬁ
6-2-83 ADD FC1 AND FCZ# m_~muuz
1-25-84 CHANGE NAME OF IFA
AND IFB WIRES.
ENGINEER DRAFTSMAN L“Munﬂ
SPACE PHYSICS RESEARCH LABORATORY | HARNESS Pe- 3 OF3 [S7m7as
COLLEGE OF ENGINEERING GNMS | 6/22/82 | o~9
UNIVERSITY OF MICHIGAN 3/6/
ANN ARBOR, MICHIGAN B-E6318A CONTROLLED paTE
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FIL PCBD 25-Jan-84 g2 205 25—Tan-84 ELl 205 25-Jan-84 . L4 p

PN  SIGNAL COLOR LINK TO PN SIGNAL  COLOR LINK TO 25-Jan-84
ED +1-25-84 Ph e1recas OR MINKTO gD +1-25-84 Py . 5Ny, coloR LK TO
X1 FIL 1 +A 22RED EL1 : R A * A" A GUN GND 24BLK EL1 :LG
X1 FIL 1 B 22RED EL1l : X B+ B * B EAl GRN ELL : T
X2 FIL 1 -A  22BLK EL2 : N « c -+ ¢ EA2 BLU EL2 : U
X2 FIL 1 =B 22BLK EL2 : P p 1Fp BLU ELCT: J D noz PUR  BIAS:X1 D FC1(FIL1) W/BLU EL2 : E
X3 FIL 2 +4A  220RG EL1 : J g pC1(FIL1) W/BLU ELCT: D E HEAT+ N.C. E FS1 GRN  EL2 . K
X3 FIL 2 4B 22BLK EL1 : § F « F F FS2 PUR  ELl : K
X4 FIL 2 -A  220RG EL2 : V. p = G * H FC2(FIL 2) WHT EL1 : U
X4 FIL 2 =B 22BLK EL2 : W g * H* J IFB BLU EL2 :

X Fs1 GRN  ELCT: E J FIL 2 +A  220RG FIL :X3  IFA ity 2:r

L REP YEL  ELCT: L K FS2 PUR ELCT: F L REP vE ELL : L

M I ACC GRY  ELOT: M L IFA GRY ELCT: K T oace : L EL2 : L

N FIL 1 A  22BLK FIL :X2 m BS LENS V W/BLK ELCT: N N BS LENS V :wwrx mwm u
BIAS PCBD 25-Jan-84 P FIL 1 -B  22BLK FIL :X2 P+ p*
PN oSTGNAL  COLOR LINK TO o3 R FIL 1 +A  22RED FIL :X1 1-25-84 REVERSE J/K IFA/B

UR ELl : D S * S FIL 2 +B 22BLK FIL :X3 FILE: ELECHR

T HEAT- N.C. T EAl GRN  ELCT: B DISK.CHMS_WIRE COBNECTIONS

0 EA2 sLU  ELCT: C U FC2(FIL 2) WHT ELCT: H - e >

V FIL 2 -A  220RG FIL :X4 « .

WEIL 2 -B  22BLK FIL x4 X FIL 1 +#B  22RED FIL X1

Y * Y

z* z3

a * a s

b * L

c* e

a* 41

* e *
£ . £
h * Lo

o}
[~]

GUN GND 24BLK ELCT: A

1-25-84 ADDED REDUNDANT
FILAMENT WIRES

WORTHO
il

ENGINEER J.MAURER DRAFTSMAN 3/,

SPACE PHYSICS RESEARCH LABORATORY | ELECTRODE HARNESS

COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN GNMS M“M.v\aon
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Kok asal

ENRICHMENT SYSTEM A

VSWI g8
VALVOP |
VALVCL |
GND SYS |

vSw2 a7
VALVOP 2

VALVCL 2

VSW3 B6
VALVOP 3

VALVCL 3

VSwWa 85
VALVOP 4

VALVCL 4

VSWS B4
VALVOP 5
VALVCL S

A vViga+
Viga COM
V108 + CLOSE
VIOB RTN
VSW 18 A
VSW 8 8

O VI &
vii COM

VSwWil

(I
R
HEAT 3
m"w
1

H3 CELLI
33

HEAT 3 RTN

HEAT 2
H2 LEAK |
60
HEAT 2 RTN

LEAK | TMP
® —&

CELL | TP
-t 4z,w\* 5 ceLL1 /707

PLUMI THP @I@Jw

LEAK | TMP

v NOY USED

NoTES:

1) VALVE SWITCHES ARE CONNECTED
TO CHASSIS WHEN CLOSEOD.

2) THERMISTORS ARE CONNECTED TO

CHASSIS FOR RETURN.

3)CLOSED VALUE: OPEN SWITCH= LOGICAL t

ENRICHMENT SYSTEM B

VSW6 B3

VALV OP+6 ®
WALVCL 6 = *(0

sw oo B ED

VSW7 82
VALV OR7
VALVCL 7

vSws 8i
VALVOP+8

VALVCLS

VEWS 68
VALV OP+9
VALVCLS

VI2 ¢, CLOSE
vi2

@ vi2

vSwi2

HEAT 4
PLUM 2 TMP
H4 RTN

He (INLET 2 HIGH) 51

HEAT &
LEAK 2 TMP HS (LEAK 2) 1350

H5 RTN

HEAT 6

CELL 2 TMp H6 (CELL 2)33

H6 RTN

HEAT 8

H8 RTN

H8 (INLET 2 LOW) 88

ENGINEER J. MAURER

DRAFTSMAN

ns

SPACE PHYSICS RESEARCH LABORATORY

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

INLET SYSTEM CONNECTIONS

GNMS

B-E6869 CONTROLLED
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— — . p— . ——— . —

Rots e

OPT OPTIONAL 12-Jul-82 PYRO PYRO PLU 12-Jul-82
PN SIGNAL COLOR LINK TO PN  SIGNAL COLOR LINK TO
ED *5-21-82 ED *5-18-82
A /GNDPYROlA 24BRN PYRO: 2 1 PYRO 1A PW 24RED OPT : H
B /GNDPYRO2B 24BRN PYRO: 8 2 /GNDPYROlA 24BRN OPT : A
C /GNDPYRO3A 24BRN PYRO:1@ , 3 PYRO 1B PW 24RED OPT : F
D /GNDPYRO3B 24BRN PYRO:12 4 /GNDPYRO1B JUMP
E PYRO 3A PW 24RED PYRO: 9 5 PYRO 2A PW 24RED OPT : M
F PYRO 1B PW 24RED PYRO: 3 6 /GNDPYRO2A JUMP
) . Freo H PYRO 1A PW 24RED PYRO: 1 7 PYRO 2B PW 24RED OPT : L
- . 7 AL REL > - ~r J PYRO 3B PW 24RED PYRO:11 8 /GNDPYRO2B 24BRN OPT : B
ourt tatnes K PYRO 4A PW 24RED PYRO:13 9 PYRO 3A PW 24RED OPT : E
. Fe Z 1 Az L PYRO 2B PW 24RED PYRO: 7 16 /GNDPYRO3A 24BRN OPT : C
773 : M PYRO 2A PW 24RED PYRO: 5 11 PYRO 3B PW 24RED OPT : J
N PYRO 4B Pw 24RED PYRO:15 12 /GNDPYRO3B 24BRN OPT : D
_ p o+ 13 PYRO 4A PW 24RED OPT : K
Vel , R V1@ GND  BLK PYRO:20 14 /GNDPYRO4A JUMP
Boa S V1@ COMMON 24B/W PYRO:280 . 15 PYRO 4B PW 24RED OPT : N
KD T V1@A+CLOSE 24R/W PYRO:21 16 /GNDPYRO4B JUMP
oPT pPreo U VIBA +CLSE PNK  PYRO:22 17 *
HERMETIC. V V18B +CLSE PNK  PYRO:23 18 PYRO SHLD LUG
W VI1BB+CLOSE 24R/W PYRO:24 20 V1@ GND BLK  OPT : R
X V11 GND BLK PYRO:25 20 vi@ COMMON 24B/W OPT : S
V V1l COMMON 24B/W PYRO:25 21 V1BA+CLOSE 24R/W OPT : T
Z V11 +CLOSE 24R/W PYRO:26 22 V18A +CLSE PNK OPT : U
a Vil +CLSE PNK PYRO:27 23 V18B +CLSE PNK OPT : V
b V12 GND BLK PYRO:28 24 VIBB+CLOSE 24R/W OPT : W
c Vi2 RTN 24B/W PYRO:28 25 V1l GND BLK OPT : X
‘OPT oG d V12 +CLOSE 24R/W PYRO:29 25 V11 COMMON 24B/W OPT : V
P e V12 +CLSE PNK PYRO:3@ 26 V11 +CLOSE 24R/W OPT : Z
£+ 27 V11 +CLSE PNK OPT : a
) < 28 V12 GND BLK OPT : b
3y Twrs PLog vsel 28 V12 RTN 24B/W OPT : ¢
N ENG ot T 29 V12 +CLOSE 24R/W OPT : 4
. T . . . 30 V12 +CLSE PNK OPT : e
Aumirng PLOMBING - ww .
Tnd ol 7
TEM A SYSTEM V\h\%.m. TH ww “
35
36 *
37 *
. ®
. /TIE ALL  PYRO
. GNDS AT MS PLUG.
ENGINEER MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | INLET PYRO HARNESS
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN 1/13/82
ANN ARBOR, MICHIGAN B-E 6897 DATE
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AAC Y e e e

OUT] CONNECTN 12-Jul-82 ouT2 44 12-Jul-82 SYSA 34PIN 12-Jul-82 SYSB 34PIN 12-Jul-82 OPT OPTIONAL 12-Jul-82
PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO PN SIGNAL COLOR LINK TO

ED *5-18-82 . ED *5-18-82 * ED *5-18-82 . ED *5-18-82 . ED *5-21-82
A VALV OP+ 1 PNK  SYSA: U A /GNDPYROIA 24BRN OPT : A A * * A * * A /GNDPYRO1lA 24BRN A
B VALvVCL] GRN SYSA: R B /GNDPYRO2B 24BRN OPT : B B VALVCL2 BLU OUTl: D B * . B /GNDPYRO2B 24BRN B
C VALV OP+ 2 PNK SYSA: E C /GNDPYRO3A 24BRN OPT : C Cc * * C * * C /GNDPYRO3A 24BRN C
D VALVCL2 BLU  SYSA: B D /GNDPYRO3B 24BRN OPT : D D VSW2 B7 PUR  0OUT2: Z D * . D /GNDPYRO3B 24BRN D
E VALV OP+ 3 PNK  SYSA: P E PYRO 3A PW 24RED OPT : E E VALV OP+ 2 PNK OUTl: C E * * E PYRO 3A PW 24RED E
F VALVCL3] YEL SYSA: L F PYRO 1B PW 24RED OPT : F F VALVCL4 PUR OUTl: J F * * F PYRO 1B PW 24RED F
H VALV OP+ 4 PNK SYSA: K H PYRO 1A PW 24RED OPT : H H CELL 1 TMP GRY OUT]:LL H HEAT S 220RG OUT2: U H PYRO 1A PW 24RED H
J VALVCL4 PUR  SYSA: F J PYRO 3B PW 24RED OPT : J J VSW4 B5 PUR  0OUT2:3J J o+ * J PYRO 3B PW 24RED J
K VALV OP+ 5 PNK SYSA: Y K PYRO 4A Pw 24RED OPT : K K VALV OP+ 4 PNK OUT1: H K HEAT 8B 220RG OUT2:HH K PYRO 4A PW 24RED K
L VALVCLS WIT SYSA: V L PYRO 2B PW 24RED OPT : L L VALVCL3 YEL OUTl: F L CELL 2 TMP GRY OUT1 : MM L PYRO 2B PW 24RED L
M VALV OP+ 6 PNK  SYSB:HH M PYRO 2A PW 24RED OPT : M M PLUM 1 TMP GRY OUT2:22 M HEAT 4 220RG OUT2:KK M PYRO 2A PW 24RED M
N VALVCL6 YEL  SYSB:NN N PYRO 4B Pw 24RED OPT : N N VSW3 B6 WHT  OUT2:DD N LEAK 2 TMP GRY  OUT2:WW N PYRO 4B PW 24RED .N
P VALV OP+ 7 PNK SYSB: U P o* . P VALV OP+ 3 PNK  OUTl: E P V12 +CLOSE 24R/W OPT : d P * *
R VALVCL7 GRN S5YSB: Z R HEAT 3 RTN 24BLK SYSA:KK R VALVCL1 GRN OuTl: B R PLUM 2 TMP GRY OUT2 :XX R V18 GND 24BLK
S VALV OP+ 8 PNK SYSB: Y S SW GND B 24BLK SYSB:EE S LEAK 1 TMP GRY OUT2:YY S HEAT 6 220RG OUT2: Y S V18 COMMON 24B/wW
T VALVCLS BLU  SYSB:DD T HEAT 6 RTN 24BLK SYSB: W T VSWi B8 BLU  OQUT2: V T VSW12 B3 BLU  OUT!:FF T V1BA+CLOSE 24R/W
U VALV OP+ 9 PNK SYSB:CC U HEAT S 220RG SYSB: H U VALV OP+ 1 PNK OUT1: A U VALV OP+ 7 PNK OUT1: P U VI@A +CLSE PNK OUTl: W
V VALVCL9 YEL  SYSB:JJ V VSwi B8 BLU  SYSA: T V VALVCLS WHT OUTl: L V V12 RTN 24B/W OPT : ¢ V V168 +CLSE PNK OUT1: X
W V1@A +CLSE PNK OPT : U W o* * W HEAT 2 220RG OUT2:AA W HEAT 6 RTN 24BLK OUT2: T W V1@B+CLOSE 24R/W SYSA:HH
X V18B +CLSE PNK OPT : V X VSW7 B2 GRN  SYSB: X X VSWS B4 BLU  OUT2:NN X VSW7 B2 GRN  OUT2: X X V11 GND 24BLK OUT1:DD
Y VI1 +CLSE PNK OPT : a Y HEAT 6 220RG SYSB: § Y VALV OP+ 5 PNK  OUTl: K Y VALV OP+ 8 PNK OUT1: S V V1l COMMON 24B/W #TIE: #
zZ * Z VSW2 B7 PUR  SYSA: D . Z V12A RTN BLK  #TIE: # Z VALVCL? GRN  OUTl: R Z V11 4+CLOSE 24R/W SYSA:MM
AA V12 +4CLSE PNK OPT : e AA HEAT 2 220RG SYSA: W AA HEAT 3 220RG OUT2:EE AA HEAT 5 RTN BLK @T1E: @ a Vi1 +CLSE PNK OUTl: Y
BB * * BB Vsws Bl YEL SYSB:BB BB VSWI®A B7 YEL OUT2:LL BB VSW8 Bl YEL OUT2:BB b V12 GND 24BLK OUT1:EE
CC V18 GND 24BLK OPT : R CC * * CC V1PA+CLOSE 24R/W OPT : T CC VALV OP+ 9 PNK OUTl: U c V12 RTN 24B/W SYSB: V
DD V11 GND 24BLK OPT : X DD VSW3 B6 WHT  SYSA: N DD V10B RTN BLK  #TIE: ¢ DD VALVCLS BLU OUT1: T d V12 +CLOSE 24R/W SYSB: P
EE V12 GND 24BLK OPT : b EE HEAT 3 220RG SYSA:AA EE HEAT 2 RTN BLK @TIE: @ EE SW GND B 24BLK OUT2: S e V12 +CLSE PNK OUT1:AA
FF VSW12 B3 BLU SYSB: T FF VSW9 B8 GRN SYSB:FF FF VSW18B B6 WHT  OUT2:MM FF VSW9 B8 GRN  OQUT2:FF Fa *
HH * * HH HEAT 8 220RG SYSB: K HH V1@B+CLOSE 24R/W OPT : W HH VALV OP+ 6 PNK OUTl: M
JJ SW GND A BLK  SYSA:NN  JJ vswa B5 PUR  SYSA: J JJ V11 RTN BLK $TIE: % JJ VALVCLY YEL  OUTl: V
KK * GND KK HEAT 4 220RG SYSB: M KK HEAT 3 RTN 24BLK OUT2: R KK HEAT 8 RTN BLK @TIE: @
LL CELL 1 TMP GRY SYSA: H LL VSWIOGA B7 YEL SYSA:BB LL VSwll BS GRN  OUT2:RR LL VSWé B3 YEL  OUT2:TT
MM CELL 2 TMP GRY SYSB: L MM VSWI®@B B6 WHT  SYSA:FF MM V11l +CLOSE 24R/W OPT : 2 MM HEAT 4 RTN BLK  @TIE: @
NN * * NN VSWS B4 BLU SYSA: X - NN SWGND A BLK  OQUT1:JJ NN VALVCLé YEL OUTl: N
PP S/C GND 1 BLK @TIE: @
RR VSW11 BS GRN  SYSA:LL
SS S/C GND 2 BLK @TIE: @
TT VSW6 B3 YEL  SYSB:LL eTIE SPLICE  12-Jul-82
UU S/C GND 3 BLK @TIE: @ 4TIE SPLICE 12-Jul-82 PN  SIGNAL COLOR LINK TO
vV * B4 PN  SIGNAL COLOR LINK TO ED *5-18-82 * |
WW LEAK 2 TMP GRY  SYSB: N . ED *5-18-82 * @ HEAT 4 RTN BLK SYSB:MM |
XX PLUM 2 TMP GRY SYSB: R ! # V1OA RTN BLK SYSA: 2 @ HEAT 5 RTN BLK  SYSB:AA
YY LEAK 1 TMP GRY SYSA: § . 4 V1OB RTN BLK SYSA:DD @ HEAT 8 RTN BLK SYSB:KK |
ZZ PLUM 1 TMP GRY SYSA: M # V11 RTN BLK  SYSA:JJ @ HEAT 2 RTN BLK SYSA:EE
$# V19 COMMON 24B/W OPT : § @ S/C GND 1 BLK OUT2:PP '
4 V11 COMMON 24B/W OPT : V @ S/C GND 2 BLK OUT2:SS'
@ S/C GND 3 BLK OUT2:UU
)
ENGINEER J. MAURE R DRAFTSPERSON MFG 11/18/79
SPACE PHYSICS RESEARCH LABORATORY | INLET OUTPUT HARNESS
COLLEGE OF ENGINEERING GNMS
UNIVERSITY OF MICHIGAN
FILE: OUTHR.PIN ANN ARBOR, MICHIGAN B-E 5806 DATE
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MM44-SGD

MM34-22SGD

SOCKETS

MM29-22SGD
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@ MM20-22SGD -

MMI4-225GD

e

VIEWS ARE WIRING

SIDE OF PLUGS

PLUGS
(B2
Noles SO0
- D[] 1,000 6O
S HS |9 | ole| 200 © ©
2 (Wl eS| ® N lo
= 2o 192 | loZ| (0208 Re26
| 502 98 loge| Pg0Y Ro®e
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€00 000|505 6 S0
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K. A%t

SPACECRAFT MS

2 {zo)31 (8 )17 22)24 CONNECTOR

B-E 6678A

D"vtm_":v_z w 8W GND A
O"vtx~"u.v_z 3 Gm.bm £ K3 RYN (18)
o] @) 58|& I
O ssrar N A7) MAIN HARNESS
[] ssree JAY CONNECTOR Wz RTN
. MAIN HARNES PG. 25 |
_ —POWER W e—— D Lo VIOA AT
ON PLLIG
RFIL
FILTER SHELL .
—POWER TO HEATER —& | _.—J
18 HEATER GND
NOTE 8 | \nv 185 i
*5,18,296 36 R J T
ARE SEPARATE |
GROUNDS AT PS$ 18 GND cc)y— _
X
29 A t° S ©D) _
” 29 GND . ey 2s _
3 . >
POWER s6 6 GNO R BIAS _ W -
SUPPLY | N |
-] PG. 131 —{ B
PG 32 A GND — |
GUN GND c
AT TUBE () PrRO B - J
ANALOG I J |
LOGIC | -
a8 »
SIGNAL —
GROUND
TIED 4“
CHASSH Vi2 RTN (I8
AT RF 8 PA \_y_.f " «18)
= | H6 RTN (18)
[»] - X )
ANA GND nNu PWR S — W RTN
- X uu NS RTN
2l .
2 H8 RTN
A COMMON TIE
g ‘ & - LINE. SPLICE
S GND 3 Lec ~
BIAS +5 NEEDS 4 GND )
ONE OF THESE B H sweno 8
GNDS R
M —
INLET OUT HARNESS SYSTEN B
BOARD 5. 2.10
L OPTIONAL IN-LINE i
PYRO CONNECTOR
NOT SHOWN 5/18/82
CASE_GROUND I
____ “ ” AT MODULE : ENGINEER  J MAURER DRAFTSMAN TS  8/25/81
}lpa coax
| e o H@ul- I SPACE PHYSICS RESEARCH LABORATORY | GROUNDING PLAN
CcASE GROUND &t W7 COLLEGE OF ENGINEERING GNMS
MULTIPLIER HEADER 4/_z LINE UNIVERSITY OF MICHIGAN s/1e/82
COAX CONNECTOR ANN ARBOR, MICHIGAN PATE
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Secrion

CC

~| THIS SECTION DOES NOT SHIVW m

THE CONNECTIOE BN kKHEAQAD

N

O
\IIUS\ ‘AU (TYPICAL 1S5 PLACES
AS SHOWWN.)

POWE L

'\k INLET

Eno View

CONNECTOE BKT

AS SEEN FEON DOME

END OF INSTEUNENT

HOUSING. ,

ENGINEER MAURER — DRAFTSMAN G. WIGGINS 3/13/81

SPACE PHYSICS RESEARCH LABORATORY [MAIN HARNESS CONNECTOR LOC.
COLLEGE OF ENGINEERING NEUTRAL MASS SPECTROMETER
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wafe 40l

GEMS MAL{ POWER SUPPLY INDUCTORS

1/4/82

J. Mauzar/dn

i . e measured 7/1,81 PY
) [ arvold L R
; Use Dlafuil) PIN Winding L (2) A () R Z (4) Dia. 1 (5) 1 (6) Meas. | Meas.| Iteo
11 Ry Laput .65/25¢ 369144 27¢ #22/26" 105 uhy 1.6 L0315 45 .66 13 4,20 100. 4uhy 0,042 L1
. 1.2 Cap |»:c=n .68/173 194123 54t #22/65" 358 uhy 1.5 .084% i 160 .12 24 4.2) 340. Suhy 0.078 L2
L) | sat. limit .65/250 369144 22c #22/21" 70 uhy | 2.0 .03 3.0 .68 13 4.20 67uhy [0.036 | L3
L4 +36 filter .68/175 194123 162¢ #24/173" 3.2 mhy .5A .38 1.5k .E0 24 4.21 3.15mhy [0.377 L4
LS +29 filter .68/175 194123 162c #24/173" 3.2 mhy . SA .38 1.5k .80 24 4.21 3.07mhy |0.365 LS
L6 +18 filter .68/175 194123 162¢ #24/173" 3.2 mhy .5A .38 1.5k .80 24 4.2 3.23ahy {0.372 L6
L7 +6 filter .38/250 365132 47c #28/30" 290 vhy .5A .17 90 .40 13 2.26 320. 6uhy l0.182 L7
1.8 -6 filter .38/250 365132 47t #28/30" 290 uhy .54 .17 90 .40 13 2.26 330. 5uhy [0.182 L8
L9 +17 filter .38/250 365132 225t#32/125" 7 mhy 13 2.26 7.17mhy |1.95 L9
L0 | -17 filter .38/250 365132 225c#32/125" 7 why 13 2.26 7.17mhy [1.95 L10y
LIl RUT USED
112 | 5 GxD .26/300 384130 40c £30/20" 220 why . 28A .20 100 .28 10 1.45 220u 0.185 L12
_ 113 | PWR MON .26/300 384130 1i0e #36 1.9 mhy 10 1.95mhy {1.92 13|
Li4 | Pump In .38/250 365132 470 #23/30" 290 uhy . SA 7 90 .40 13 2.26 320.6u |0.173 L14|
L
NOTES: (i) 0.D. of core in inches/permeabilicy. 4INT Ht
(2) The zero current inductance. H = ‘Vl-.|l I= AN
(3) Current for a 25X decrease in inductance. g =
(4) Impedance at 70 Khz.
(5) Flux density in Cersteds for 75% inductance.
(6) Effective core leagth in cn.
ENGINEER 4 MAURER DRAFTSMAN T5 T/V /81
SPACE PHYSICS RESEARCH LABORATORY | MAIN SUPPLY INDUCTORS
COLLEGE OF ENGINEERING GALILEO —NMS

UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

— e ]

B-E 6I57ACONTROLLED

DATE

Last usto R

[

o

3.9



xats 130!

5614 28

+40

s6t# 28
10

261 #20

4

41t # 28
12

il

41t # 28
13

I

271 # 26
15

271 #26
16

il

17

(FB)

241t #30

24t #30
19

HY

/

857 v/1 PRI

fomn -

exicB, 30.8x10° .

CORE . ARNOLD 6T3502 - H!

i@ 24V IN 85 % ON TIME.

4NAB

4 X27 X .0313X 7000 X 6.45
27 x 108

* 4 x27 X 033 X 7000 X6.45

(RF )

(FIL 81aS)

( HEATER)

{*I5R}

{ PA/ DISC/RF)
(*5R)

20.1 KHZ (WORST CASE)

= 177 KHZ (TYPICAL)

= 40% M2ARGIN

LOG
REV A BREADBOARD

REV B GSFC BREADBOARD
REV C ENG. 11/3/81 MOD.TO'D

REV D ENG. 11/13/81
REV E ENG. I723/8I

FB #32
BIFILIAR #32
PRI
\ 128°
\ /
/ #20 \\
128
60° \ /4
#28 /4
#20
#28 /
/
+
e $3
”28
+6 #*28
BIFILIAR \ # 28 #26
#28
#26 R
*40
80°
+18
60°*
SECTION WIND APPROXIMATELY AS SHOWN. :

BANK WIND AS MUCH AS POSSIBLE IN SECTION.

DO NOT OVERLAP SECTIONS.

BUT NOT OVERLAPPED.
44 DEAD TIME @&

SMALLER WIRE.

PRIMARY HALVES SHOULD BE CLOSE AND SYMETR(C,

ENGINEER J  MAURER 5/28/81 DRAFTSMAN TS 5/28/8t

SPACE PHYSICS RESEARCH LABORATORY | MAIN XFMR T

COLLEGE OF ENGINEERING GALILEO NMS

UNIVERSITY OF MICHIGAN 3/31/82
ANN ARBOR, MICHIGAN PATE

Lastusss R € D L

B-E 6251E CONTROLLED

3.0



"ote s

ELECTRON MULTIPLIER HIGH VOLTAGE SUFPPLY

1. INPUT ~ PRIMARY REGULATED AND FROGRAMMED
2. TYPE - PARALLEL MULTIPLIER

3. STAGES - 4 STAGES

4. INPUT ~ SINE INPUT

- 32 KHZ +/~- 3 KHWIZ
= 875V p-r NORMAL INPUT
= 1730V »-p MAXIMUM TEST INPUT

S. OUTPUT - NEGATIVE
= 3.TKV @ 60 ua: NORMAL
- 7.0KV @ O va: MAXIMUM TEST
- 2% REGULATION W/ R-C OUTFUY FILTER
= <5V MAXIMUM r-+» RIPFLE

&. ENVIRONMENTAL- —20 TO +460 DEG C. OPERATING
- =30 TQ +60 DEG C. STORAGE
- +30PSIA TO HARD VACUUM

7. MIsC. - 100K R-C OUTPUT FILTER
= 10K OUTPUT ARC CURRENT LIMIT
- SPRL 7%/112 R&QA SPECIFICATION
- POTTING: E&C 2850FT BLACK W/CAT11
- WITH HIGH TEMP BAKE.
- WEIGHT: &1 GRAMS
- MFG: HIGH VOLTAGE DEVICES. INC.

.s0t.020

INPUT

GROUND

2.250%.00

» .10+ 020 TYP.

HY TERMINAL CENTERED -~

TYFICAL TERMINAL

WwT. = 61 GRAMS

CMX 564C

“ O : . .
) |

azoo ‘ | :

ENGINEER J. STEVENS

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR. MICHIGAN

DRAFTSMAN MRN $N1/81

VOLTAGE MULTIPLIER

GNMS 6/16/83
. /1 /8

B-£5342 A CONTROLLED oaTE

LasT usko R C D L

} 133




xate 4801

[}

t
#
MONITOR SEC 800 36 ItH20  PRIMARY
7-
4 2
LMIT SEC 400 1 736 w
s 3

1t 820  PRIMARY

CORE ARNCLLD 390134 2 500/300 MPP

WINDING. ' FILAR WIND INITEAL QLU PASTE™
TERMINLTE WINDING 4 RS BUT
SWITCH T) “MALLER SHUTTLE
ANL CUNTINUE WiITH 40U MURE
FASSEX Tu FINISH MUNITUR SECUNG-
ARY

i

CONTROLLED

L n, 1984 - RENGINEER J MAURER DRAFTSMAN D8 J 5/8/8I

L ~ 3 /29 /84
SPACE PHYSICS RESEARCH LABORATORY | CURRENT TRANSFORMER (T2) 3712782
COLLEGE OF ENGINEERING MAIN SUPPLY 2 /26/82
UNIVERSITY OF MICHIGAN GNMS n/is/el
ANN ARBOR. MICHIGAN B-£65778 CONTROLLED DATE

by 4 iasrusecR € DL 3.12
. E :




COMPONENT
SIDE

82001E

PU,

HV SUPPL
81003C

82001B

GNMS it

POWER: .+

i 4.
c; L3

. £
R 1) < ES)

COMPOMENT OR

TOP

"

SIDE VIEW

VISIBLE COMPONENTS ONLY

VISIBLE RUNS DARKER

ENGINEERING BLEDSOE/MAURER

DRAFTSMAN N.D.

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

POWER SUPPLY
GNMS

COMPONENT LAYOUT

S/N2

3731782

B-E6855

CONTROLLED

DATE

LAST usEb R [ )} L

3.14




. ir
lil Eal».-.s o

CIRCUIT SIDE

82001A
GNMS

POWER: : -
H1

CIRCUIT OR "BOTTOM” SIDE VIEW

ViSIBLE COMPONENTS ONLY
VISIBLE RUNS DARKER

T

CUT FOIL

ADD DIODE
041

—

Pl

o

LR Bl Jy
B

1084

ENGINEER BLEOSOE / MAURER

PAL...

J o

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR, MICHIGAN

ORAFTSMAN _NOD. Y ¢

COMPONENT LAYOUT REVERSE eI
POWER SUPPLY 8/10/ 83
GNMS S/N2 3731762
B-E6854 CONTROLLED DATE

LAST vsep R c [} L

3.15



+50 [mfccpafee]

Jo

i

L.“ TEM

Rs! me.rN-.&.

K N, PWR [ -] TEST (-} -] ‘
PXRXS Ji
XY e <
5 GND_ 5i¢ -
(5 \
COMPONENT [ i K
SIDE a0 S _ v_é»
82001E A
L]
8
S0 ou moupy HYV SUPPL
15 81003C
N.w» 820018 —J2%
- GNMS —J23
n ¥
QY 5 -5 POWER
1 a J29 IH —
] Y ) h J28
3 m o PRR) +ISR . AD_ E
2 - - %
-10 k ; P o ) F
X aaim % oo ,W
P i o h
e on
: s - oL 9t 3 Pum
Sy g o )
o i (7 (8) \ zﬂm
[ 3 84
oo ' 5166/ O o
© P i 7 . - - Lhe
ALL OF ° MM E
b Y LD 36
<, /el e REF
4
PUMP ([ v S P .0
- PO a) (N[ G3)( v
82001C oFf 4 EAS X ‘
aroosg N2 () (s d) (x &) (' 2 W& .
=l Ji2 4y e - - -
Ji3 Wy - - Fhoe
Jiy
’is \ o N T \ _ o SEP 21 W84
Jie 7 X g bl e _ « | T
b4 \Ls 48 i k s E J27 _ﬁvﬂ
J21 mMnLi H%«gnos_.mts Jie  Ji¢ 43 NS w .
HEAT 28GND MON GND
W 1. 21/84
NOTES COMPONENT OR "TOP™ SIDE VIEW ENGINEER BLEDSOE / MAURER DRAFTSMAN  N.D. Y 9/11/84
8/29/63
RES NOT_SHOWN (ACROSS C4) VISIBLE RUNS DARKER SPACE PHYSICS RESEARCH LABORATORRY | COMPONENT LAYOUT COMPOSITE 8/10/83 |
€39, D42 NOT SHOWN (BETWEEN

@ AND SIG GND)

VISIBLE COMPONENTS SOLID AND READABLE

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

GNMS

POWER SUPPLY

S/N2

6/Hu/82
37317 #

B-E6853 CONTROLLED

o)._.n[—

LAST useo [ [} L
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qup W noM o 8s TA3H 9/20/84
NOTES CIRCUIT OR " BOTTOM " SIDE VIEW ENGINEER _BLEDSOE / MAURER DRAFTSMAN NDy M\.M\uo\;m 3
REB NOT SHOWN (AGROSS C4] VISBLE RUNS DARKER SPACE PHYSICS RESEARCH LABORATORY LAYOUT coMPoSME IT_E.:
D4l NOT SHOWN COLLEGE OF ENGINEERING POWER SUPPLY 6/11/82
€39,042 NOT SHOWN (BETWEEN @B AND SIG GNO) VISIBLE COMPONENTS SOLID AND READABLE UNIVERSITY OF MICHIGAN GNMS S/N2 3/31/82
ANN ARBOR, MICHIGAN B-E6852 CONTROLLED |oate
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'SEP 21 198¢
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SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
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TOP VIEW

‘OF

L .. . CORE ASSEMBLY

© L% o] BY TEST ENGINEER
. R - L N

" Fale08u6 110"
~faBlve . (no”
iFa221306°  aro”

B .
L . E
R R L
N r -
N . R
<, DN N X
e G E
) & Vo .
- e S e,
o - PR .
R PR
P . I
. e
[ . KA
2 . .
SR

*SHIM MATERIAL AND © .
.| SHIM THICKNESS AS ' SPECIFIED

LNt T
b {

ENGINEER ¥+ 47BROORS -~ .
SPACE PHYSICS RESEARCH LABORATORY

. JCOLLEGE OF ENGINEERING  ~, X
.- JuNivERStTY ‘OF MicHIGAN

F
o : . | ?'.

ANN AR . MICHIGAN =




I < 5 5
297 5407
#26 #36
2 6
3 7
-
4T 167
#34 #34
4 e 8

. o NOTE: PHASING OF
1-2 & 3-4 MUST
BE AS SHOWN.

CORE: F42213 -UG (POWER FERRITE)
BOBBIN: B2213-1 (DELRIN)
MAGNETICS, INC.

(HV LEAD)

T3

TOP VIEW
OF ASSEMBLY

\

N
©
®

RO/

7\
o/

J

®

NOTES:
WINDING PROCEDURE 1) WINDING ORDER: 3-4 FB
5-6 SEC
1. WIND FB 3-4 START 3 AT LEFT EDGE. DRESS 3 OUTSIDE SLOT OF
BOBBIN WITH &, CLOSE WOUND, “SEE FIGURE 1", -2 PRI
7-8 SEC
2. PLACE TWO LAYERS OF KAPTON OVER FB 3—4 WINDING. - S
3. WIND SEC 5-6 START 5 NEXT TO 4 DRESS 5 OUTSIDE SEPARATE SLOT 2) SCRIBE S/N ON BOBBIN
(SEE FIGURE #2). CLOSE WIND SEC 5-6 ACROSS ENTIRE BOBBIN FILL
SURFACE EDGE TO EDGE. DRESS 6 OUTSIDE SLOT OPPOSITE 5 (SEE 3) DRESS LEADS ON TOP HAT #810030
FIGURE #2). SECURE WINDING WITH ONE LAYER OF KAPTON TAPE.
%) TOP HAT BOARD 1/32 PC MATERIAL.
4. WIND PRIMARY 1-2 START AT LEFT EDGE EXIT LEADS FROM BOBBIN
SWAGE TERMINALS — USECO #25208%
WITH SLOT 3-4. SECURE PRIMARY WINDING WITH KAPTON TAPE. HOLE SIZE - DRILL SIZE #%a
S. WIND SEC 7-8 START AT LEFT EDGE EXIT LEADS WITH 6. SECURE WINDING
#
ITH RAPTON TAPE. §) DRILL #21 HOLE FOR MOUNTING SCREW
6. "DIP COAT" BOBBIN ONLY IN SOLITHANE 113 PER POTTING PROCEDURE. 6) USE #8 - 32 BD HD NYLON MOUNTING
SEE FIGURE #3. SCREW !
7. %mm”wwm%%a; IN CORE, OPERATE TRANSFORMER IN TEST CIRCUIT ——— — TR =TT
SPACE PHYSICS RESEARCH LABORATORY| PUMP SUPPLY TRANSFORMER T3
8. SHIM CORE HALVES APPROXIMATELY .020" TO GET DESIRED FREQUENCY COLLEGE OF ENGINEERING POWER SUPPLY o7
RANGE. (FREQUENCY WILL DECREASE WITH MULTIPLIER LOAD). UNIVERSITY OF MICHIGAN GALILEG Fu\u_\:
ANN ARBOR, MICHIGAN B-E67I9 CONTROLLED| oa=

Last usko R c ] L

3.20




o INaNodwod

§ -
e nar

-,

T

<,

Molviogyl Houy3ISI¥ SOISIHI 3ovd

P

S 0 2080378 ¢ L WIUNVYR B
i YA ;

-

TTEN T T NVASLIVED




(333 mv/psa)
{110V OFFSET)

18K [} mm
10, R T2
129 /2w a-€630 v
i 4
SHORT
04
2 [ QPEN
D5
NOT
LSED
+
" M 383% < 3819
t k
PW GNO R Rz
PW GND RI7 @ RIB SET EMISSION;

29[ A8k L1
RY )
/2w 2w o
6,£63084
Vet
Qi ub.no
2 NS619 Y
D10
FILl SAT ’
84S
4 R3S, 0
3 °N
b [inserozon 2
383% ¢ s
RE ayvs-Lt
X 3
pu T
GND . ~
- EMIS TST
(oov) . R28%, REF TST
1acc [w} Y -aMp yTST
" REF (TST
i +AMP 1 TST
[
1 AMP 2TS1
“ REF 2TST
Loy ™ -
.99 A @ AMP 2 TST
L0 92 1ua 2o oM i cT 2TSt
H —AN 339, “
H 100 CY A TST
! 4148 cie :
' INGIAR IL 2 SHUT OF F
(+3.0V) YEL 08 09 ) 182K 10.0K Q -
wmvﬁmlv — . 34, R35%% m+ 15(@OFIL | SHUT OFF
.. 3 NG renr st
v )
n N 499K 5 pLY TST
. | —_—
i 5 R30% !, FILzFLe
“ 1 \V EMS FLG
REY R AL i
REP Pl
won L e « 25 % TEST SPARE
| PLUG
“ DEM-9P
AR a8v PRE SSURE *
1 80 TO 30psia SENSOR
SHELL 17 GFN TEST POINTS
prs L5 LX16034
! 3 ><>P.>Qh FOR
| 0-30 psio "TACK” WIRES

124 K GIVES 20u0

_ 29 PIN CONTINENTAL

MM 29 ~22f

H2
D-E5433
ror !-B et ST L
CTL GND
WMON 8 CASE
GND

NOTES PN
u A Terminar -
2) % PRECISION PART
.
3) p» DIRECTION OF S'CWAL e
d L
4) RIT/'8 140K: o0 B
REV. D: AC FILAMENTS )
ra . -
N B
Ju HULLLY:  cocatory
) x>z co _@2
u 12/27/83
12/21 /83
10/13 /1980 1/ 2\,
5/5/83
PC BOARD o/ 2z
CILAMENT  SUPPLY
s 5716782
GNMS S/N 3/31/82
1:-£6944 CONTROLLED Date

LAS™ JSED D13 R46 C31 13 (3 Q4
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xaE

19 1133 479 a180e

Tt #26 st 20

Tit 26 s #20

CORE*
67— 5340 Hi~ AA

4% 2-356 STAINLESS STEEL SCREW.

TEFLON TIE DOWN HAT DWG. #
A-037-128.

WOUND AND COATED TRANSFORMER.

——— e P.C. BOARD.
% 2 INTERNAL STAR WASHER.

#2-56 NUT.

ASSEMBLY NOTES

WIND 1/2 OF PRIMARY ON 1/2 OF CORE (71 TURNS).

DO THE SAME FOR OTHER HALF.

ADD SINGLE WOUND SECONDARIES EVENLY OVER (NOT WOUND BIF I LAR)
EACH PRIMARY. CONNECT IN PARALLEL.

WINDING WIRE TO BE USED FOR
TRANSFORMER LEADS AND
SOLDERED DIRECTLY TO P.C. BOARD.

TEST PER TEST PROCEDURE. RECORD RESULTS.
COAT WITH EPON 828/ VERSAMID 125 EPOXY
IN VACUUM PER POTTING PROCEDURE.

TEST PER TRANSFORMER TEST
PROCEDURE. RECORD RESULTS.

ATTACH TO P.C. BOARD
PER SKETCH AND
BOND ALL SURFACES WITH EPOXY.

AR

e e

M
P!
REV. B: PARALLEL SECONDARY & 4t :

REV. A: REVISE SECONDARY TO SINGLE WINDING FOR AC OPERATION

ENGINEER

J. MAURER

DRAFTSMAN TS/ 8T 5/10/79

SPACE PHYSICS RESEARCH LABORATORY | T1/T2 TRANSFORMERS
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN
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132 uhy/ 10001t

1000

=53 uhy

25 % DOWN AT I3 OERSTEDS

He
ATIN

I FOR 7S %L

173 uhy/ 10004

_08n

L=

= l2A

xL =158 uby

25 % DOWN AT (| OERSTEDS

He
.4TIN

I FOR 7S %L =

=12 A

{ REF. ARNOLD PC-I04E PG

18 8 69)

20 TURNS #26 Lt

ARNOLD
A365132-2
00+ .380"
vz 250

30 TURNS # 22 L2/L3

ARNOL D
A391173-2
oR
GSFC/VIKING
SV73030-7E

00=.65"
u = 300

NOTES :

1) WIRE EVENLY DISTRIBUTED AROUND

CORE . BANK WOUND. DO NOT CROSS ENDS.

2) CORES TO BE BONDED TO PC BOARD
WITH EPOXY .

3) MEASURE AND RECORD L,Q, AND R

ENGINEER J. MAURER

DRAFTSMAN B.T 10/3/60

COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

SPACE PHYSICS RESEARCH LABORATORY| INDUCTORS
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1 + 20 $6] AN
E/ N, e \ _ i C8 g W U4y,
/ D7 ,m — R33 A LT
o8 R22 R38 . RES 93 A (<
e W at R26" R27 A 3 w 3
1 L S/ e i 7 9 v 2
4 7 ~ L 4 R
e
: M® EENHKNED®
& o GG vV TEEY BV K O@U D RN
- /a//l//l+ 15 OPTIONS REP EMISZ FiLt FiL2 OVP +5 ERZ2 HOR 7=29 FILI FILS FMT +15R
() HYBRID PINS = MON MON  MON +REF g OFF Rel
\/ OPTIONS | encineER J MAURER DRAFTSMAN __ G_WIGAINS 1/13/81
SPACE PHYSICS RESEARCH LABORATORY |COMPONENT LAYOUT
COMPONENT SIDE RUNS LIGHTER 5/5/83
€2.3.4.9.10,11,02,5,R3,4,13,14 NOT USED (OPEN) COLLEGE OF ENGINEERNG FILAMENT  SUPPLY 5 /15/82
03.4.12,3 NOT USED (SHORT) UNIVERSITY OF MICHIGAN GNwS S/N2 2/3/82
ANN ARBOR, MICHIGAN B-E 6763 CONTROLLED DATE
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rate 3

AUes AWY Eoe

Y (& @ ﬂ & _<, ? @se

1,44 i

iy

_, ﬁa: Q: S
T

T...l ‘le -t

\TW. THD

CIRCUIT SIDE RUNS LIGHTER
010-13, H2 ,R40 AND C20 MOUNT ON CIRCUIT SIDE
% CUT AND SEPARATE RUNS

€2,3,4,9,10,11,02,5,R3,4,13, 14 NOT USED [OPEN)

.4.9,

03,4,12,3 NOT USED {SHORT)

e SH3 @+ QY0 S 3
134

1L

no._.owg

BIERNIYE! 2wa  aingy
ACH HOM oM 2noitao \/
TNoIMEL R J. MAURER Lt TaMet G WIGGINS 1/13/82
SPACF PHYSICS RISEARCH LABORA ¢y | COMPONENT LAYOUT REVERSE s/578
COLILEGE OF LMNGING FRING FILAMENT  SUPPLY 5 /15/82
GNMS S/N2  15/5782

UNIVERSITY OF M it GAN

ANN ARBOR. MICHIGAN

B-E6764 CONTROLLED oaTE
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+14v PYRO

190 e
L__wm 8US 8 POWER +8 N 118 VvALvE ‘B
PYRO BUS EN 8 PHI
600 ut
12 ms «
PYRO PULSE B2 nl[ml. ENABLE —#» PYRO 08
PYRO SWITCH PYRO - PYRO 4B
DECODER > SWITCHES
PG 10.14
N\
4 VALVE 198
FSOIX FS06X ] P VALVE |18
ovp — FSOBX FSOTX| |44a pyrp Bys ===== pyro 5-78] | VALVE ] — VALVE 128
0 4 powen—— VYUY J PYRD 5-7A T —» VALVE 1BA
PYRO BUS EN A ~—f wi_‘_.n:mm —» VALVE 11A
PG 106 > VALVE 12A
v HSB : D
s ENABLE —8 PYRO A SINGLE ENDED DRIVE
PYRO PULSE A2 —f PYRO SWITCH PYRO = PYRO 4A
DECODER | SWITCHES
6 BIT .
PROM CODE
LD2A 3
LDtA —
to2a ) | e
"LEAST L.I +18 VALVE ‘A" *
SIGNIFICANT” 600 pf m
g gl « "SYMMETRIC" DRIVE
ENA (18 GND) -
l—"BLOCK 1 "~ - - VALVE 8 PAIR OF
‘ TRIE SWITCHES o VALVE DRIVES
PG 106 +28 SPACECRAFT
: VALVE & VALVE 9 HI7 ‘H
rou»v — CHES o
LO4A DECODER SWIT -
6 o VALVE SPARE %\\v M\O M\u
“ LosA PYRO PULSE Al a 510 o O—eH O ns QI':a
MOST HEAT 8
SIGNIFICANT” PYRO PULSE B HEATER LATCHS I AEAL
OR HEATER HEAT 4
. - PBUSENA ——— HEAT 2
BLOCK SELECT SWITCHES
PBUSENS 1010 - 1042 PG 109 ON oN
y HEAY | (RESET)

Pa INTEGRATION START

.
—l\mm.:-ll_

SEE PG 172 FOR COMPLETE
TIMING RELATIONSHIP

(ALL RY HEAT OFF)

46V OR +i8v

HEATER POWER
(+18 FOR RELAYS]

———@ H6 OF OFF
(‘ H3

5 T

ENGINEER J. MAURER

DRAFTSMAN B.T

10/14/1980

SPACE PHYSICS RESEARCH LABORATORY

INLET CONTROL BLOCK DIAGRAM

3/10/83
ERING 10 /27/82

COLLEGE OF ENGINE GNMS SIN 2 0 /2178
UNIVERSITY OF MICHIGAN 1/15/8)
ANN ARBOR, MICHIGAN B-E6328A DATE
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Fi/2A 01 /UTXAI0 ruses @ o4 D2 NOT IN
N | 2 FYRO A Fi e CTION . LIST PYROPWA! PC SPARE
n_” j\s/q» F2 fR0 A D PYROPWAZ E2r
PYRI W . i [} 44 MAX
PYRO PW o Py IM/R27 PYRO | A
o T —\_s D3/uTXa10 TEST 2 A
PYRO W B PIRO B8 D2 4A MAX. PYRO 2 A
RY 1 LGC GND PYRO 3 A
v 2 L6c 6n0 PYRO A P4 PYRO 4 A
SOAT IN Ha (A)
BT 12 JUT XA Ay 3 LGC GNO O .ﬂvscwoﬂwmh
.
L RYa CH GND D -E 5440A/ oe 0 ourz
[ < 0uU
10l 47254804 . R
“ AR
a3 (SUSA ISPEA ISBTA [
418 M 390, (3/cA+ ISOIA FSDIA  ~SBSA FSDBA FS@TA ¢
+18K|E -8 y }
|
@lq z_w\woo C1/¢2 + R |
| PL LUMPERS | SAT +6 OR +18 F t
| . « 7 g1y 6w 12 e Hz ca oc.__.vc<
| a4 30730 H AT 2w
1 RC AR TN RKURNT AN N 1) / e 4 "CONNECTIONS
1 E#] 60=(5) i
& P o d d i ol V4 20 24 = 1
+s [ Pl IV D VG 8 WVl R - 15618 SPARE
3y |6 [y iz Jss Jos J21 J2a H ] )
\ 1 “ PYRO | &
I G
| 1 i (36 £) | Q -5 PYROPWE2 2 &4 PYRO 2 8
; R S S T V2 3 4 3 & 7T @ T 2 3 a4 35 € T & Test2e PYRO B
' 3 NP L1 ¢ By H4 (B) P3 (33 PYRO 3 8
I ' : R7(3) -~ LGC GND
HEATER DRIVE VALVE DRIVE AN 8
| . . Re(3) 3 eR L6C GND PYRO 48
| HE HI7 SINGLE ) LGC GND
i . 2 RI4(3) ENDED vig GND
i VBLVES CHASSIS GMO Ps
X A ) 2 RIS(3) Vit GNO
D-E 5426 /474254806 D-E5431 / 47A254805 (31 3% D-E5440A7 - V12 GND
| OWPEALILES! xel o v +71254804
. 6 ¥ it
| D-E €904 H5(8) crassis s 1% GND HEAY 3
| PYRO GND
A e d D owmTwe GND HEAT €
EINLET A4 SCREW
CONMECTIONS
L
8o [0 & : SA_PULSE + 1A HEAT .
\\M\LC%MS -
Loaic 6No [A) AT PLUG LOGIC B SIGNAL GND 11
EH ., . }
PYRO, GND [1Y
) & B OPTINAL PC JUMPER - .
! ! NOT [ c
Pro, N0 53 40T ON comm L ist
8 T £26
28 GNO
M _ 2 AMP WMAX CURRENT
28 GND
1) REFER TO INLET CONNECTION LIST FOR ALL POINT-TO-POINT RUNS. E 5803 8 £ 5804 ENGINEER _J MAURER DRAFTSMAN MSG /87T 10/6/80
DUPLICATES A PART OF INLET CONNECTION LIST.
2) THIS DRAWING \eS 2 ML SPACE PHYSICS RESEARCH LABORATORY | INLET PC BOARD CONNECTIONS
THIS DRAWING _SHOWS 3) R6,RT,RB, {4 ,RIS,RIE =43 WOULD BE USED GNMS | 3/10/83 |
A ALL nmn.nuz 18 S OMEE parrs \F H58 OPTIONALLY NOT USED . COLLEGE OF ENGINEERING 10/26/82 |
8 ALL .
C. H4A 8 H4B INTERCONNECTS. ) THIS DRAWING REPLACES £ 35084 . UNIVERSITY OF MICHIGAN PAGE | OF 2 S/N3 [e/1/82
6) L1,L2 ARE 75T # 28 ON A387159-2 CORE 5) D7- DIl NOT SHOWN ( IN4148) ANN ARBOR, MICHIGAN B--E6999 CONTROLLED DATE
D3 8 D4 NOT USED tasTuseo R2¢ C4 DN Fa L2 . MAR 241983 10.3A
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SPACE PHYSICS RESEARCH LABORATORY | INLET PC BOARD CONNECTIONS
e avas COLLEGE OF ENGINEERING HEATER ORIVE CIRCUIT
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SV 1225 ST MO 2 el T LETTER DESIGNATIONS
S 2t K676 415,16, and E26, E27 (Prro OR/BI
T 1L s¢ :: @ chanae 1n documentation presented

on of the Inlet aultilaver FC
urce® file: and the Node name

the contrelled documentation,
iects the preliminary GE Node
This Node )ist includes ALL nodes.

&7 405

F=PYRU 44
L=PYRY It
tions to celor coluan....

" and "L® corrections.

(f D Fine b and Loo.asadfioe.....

4, (asain''!) to mate P1n X now

217 £-17-81 (snaed re':: connections, again'''''! Abeve chanses
Ceal A ar:t functions (ON/OFF ) interchansed'
Tqnses the livout on lavers 3, 4, and 7.

EIT /2008 #1271 mes resistor F27 and RZE. to reduce transistor

catput spibe,
eIIT 1i/5/82 CALEN- f::3 1nlet wirins.

13 that €N wire resains In BAID harness,
cennection delet:d, Bk

H6-21 Jumpered to VALVEN-,
HEAT7

€T 3/80 €3 Cranse 454 to H:7- &l rlaces.

*Pane 1 of 14

]

#FC BOARD INPUT FLUG... 44 PIN
+

+INAUT FRUM MAIN RARNESS

+

IN INPUT

€D 1/ 22181

A 1 LGIC GND
B2 010 GND

¢ 3 18068

U 4 |18 GND

E % +1&H
Foo 6 H

H 7 +l&H

4o W
b9 ez S/
Loju 28 S/

[ T ]

N 12 LDlA
P13 LZA

K 14 (D#

L 15 LDAA

T 16 UGA

U 7 PYROPLSAL
V 18 PYROPLSB]
¥ 19 PYROPLSAZ
X 20 PYROPLSE?
Y o1 PRUSENA

{ 22 PHUSENE
fH 23 INETWD

B 76 VALVEN-

u ’

[ HTREN-

33 o Bl
33 FHTRST

i TSMEN

G 30 HESCL
w2l SUATOUT B
o3r 75 GND

HA X3 78 OND

N 4
PPShoaL 1 e
RE X% CEL 2 TP
837 LEALTW
T1 38 LEA 2 T
W3 T
W40 PLLM 2 TP
W4l PYRO PW A
Y1 A7 PYRO GND B
YY 43 PYRG GND A
114 PROPH B

+
*

PAE 4 of 1
*P, P39
..:T;: . e 3of 14 ' o a
SOUTPUT PLUG #1: HUTPUT PLUG 2... INLET PYROTECHNICNICS AND WWITORS ] LD1A
470 INLET HEATERS +H0TH NRERICAL AND ALPH NOTATION 2 Lboa
*AND VALVES. #1ns with same name are tied at the PC board. 3 57 ]
sBOTH NPERICAL AND ' 4 EN A
+ALPHA NOTATION, anz 2 H 501
#1ns with same name 4] +12/22/80 [ SO5
#are tied at the PC board. A 1 PYRO GND A 7 1811
t B2 PYRG GMD B w 506
T WTRT 1} FRu GAD A FripLsA
ED 01/22/81 I 4 FYRG GND B 10 1815
A1 vALVOPt £ 5 FYRO 3A i EXTRST
B2 VAL Fo& FYKO 1B 12 INETWD
€ 3 vawe: no 7 PYRD LA 13 oF Bl
D 4 VAL JR PYRO 3B " FHISENY
E 5 vawe VY PR 4R 15 HISCLE
F 6 VALWL3 L 10 PYRO 2B 16 TSHEN
H 7 VALVOFA " 17 LGIC 6
J 8 vawL4 N 12 PYRO 4) 18 SDATOUT A
K 9 VALWeS P ‘ 15 VHIIB B
L 10 VALWLS f 2 VSHIZA B3
N 1] WLWPE S 15 LGIC GND 21 VSHIZB B2
N 12 VALWLE 1 7 [T
P13 VALVOP] 1 3 Vs B8
R 14 VALWCL? v B A VHIIA BS
S 15 VALWPR [ HEATER 1 DELETEL 12/8/60 o VSW108  Bb
T 16 VALVLS % B2 k3 ved1A  B7
U 17 VALVOPY ¥ 7 +10¥
VI8 VALVCLY i Y @& LGIC GNIY
W19 VIR +LSE 23 % FYRO A L1
Y20 VIOB +0LSE ke BI X PR L A
Y21 VIIA +0SE i neat 7 not wired on F.U. &l CH G (TIED T0 CHASSIS GNI' THRI NTNG SCREW)
1 2 VIB WK i Bt Lower cate to ma kA PYHO (WD A
M 23 VI2A «LSE = alehebetical Tist as last 33 F16 k
BB 24 VIZB +0LSE F = Ttes. K] ¥k
€ 516 B0 & SSPREE. '
I 26 18 G\ RS 3 *SPARE *
EE 27 16 GND 37 *SPARE t
FF 28 VoHI2A B3 §7 32 *SFARE ’
M 79 VSWIZ2R BC . 3 Be 3 +SPARE s
W30 LGIC o T M 4 SEGCLI0A
KK 31 LGIC OGN Pr 26 GND 4 *SPARE .
LL 32 CEiL 1 I KR 30 VSHIlA BS 4z #SPARE '
m 3 EL 2T S 37 26 GN [} SEQCLI1A
WO + T3 VS B i ¥SPARE .
+ ! 39 28 GND 45 #TEST 1
+ W40 VSULIE B4 4 TEST 28
' WAL LEA 2 T 4 HSPARE :
#*+01.05€* INDICATES 142 PLUM 2 TP 48 SEQQLI2A
STHAT A PLUS STGNAL Y A3 LERK | TP o e
0N THIS LEAD NILL 1 MPLNL TP 50 +ioV
IICLOSECCC VALVE. . 51 PAA R
. 52 S01
53 LGIC GND
54 LGIC OND
BN 507
56 +1507A [
57 PoA R
58 P2A R
59 +15044 +
60 €15054 +
+
FILE: ILTNS.PIN DISK. GNMS-1
ENGINEER _J MAURER DRAFTSMAN

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING

UNIVERSITY OF MICHIGAN

ANN ARBOR. MICHIGAN

INLET BOARD CONNECTIONS
GNMS 1 OF 3

3/10/83

S/N2
B-E5803C CONTROLLED

DATE

LasT ussp R c ] L
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LEY PRty

eFase S cr 14
VRO DECOTER HYBRID °B*
Héb PYRD B

PN N T RT N

.

-

* S ERAYRLE

CTIED TO (HASSES WD TrF: MTNG SCREW)

#Pase & of 14

SVALVE [MIVER HYBRID "R
"7 VALVE
+18 C1/02¢
VALVOPL

SEQCLI

WLWCLL

SEQOPE

P P T B IALNE

g
3

+18 C1/Cz+
+18 C1/C2+
VALVCLE

43 +18 C1/C2¢
a4 #SPARE
4 *SPARE
46 +SPARE
47 #SPARE
48 +18 C1/C2+

- o

-
&3
g
-

K2 VALWLS
80 +18 C1/C2¢

+Fase 7 of 14 #Pase 6 of 14
VILVE [RIVER HYBRID "B* +HEATER [RIVE HYBRID
o8 VALVE Ho HEATER

1 +18 C1/C2+ 1 Seace2?

2 SVALVWOP10A 2 SENLS

3 SEQCL10A 3 SEQCL4

4 VIOA +0LSE 4 SEQUPS

5 +SEQOP10A S SEEOP?

[} #SPARE [} SEQOP3

7 *SEQOPT IR 7 SEQ(L8

8 VIIA +OLSE 8 SEQCLS

v SEQCLI1A 9 SENP?

10 WALWP1TA 10 SEOCL

11 +SPORE 11 SEQCL3

Iz +SPARE 12 1511

13 +18 C1/C2¢ 13 1515

14 18 G 14 SEQAL?

15 18 (W 15 SEVOPS

16 18 OGN 16 SEEOP]

17 *SPARE 17 SEQOP6

18 +18 C1/C2+ 18 SEQOFS

19 #SPARE 19 VAL VEN-

20 +SPRRE 2 LDoA

25 HVALVOP 124 21 VALVEN-

2 SEQQLI2A 22 LD1A

red VI2A «0SF 3 LGIC GND

] +SEQOPI 2R i HTREN-

5 *SPARE 2 FMTRST

2% +SEQOP4 2% [Ni7.)

27 HVALVOLA SPARE 21 VALVOLY

28 #SEQULA SPARE 28 VALVOPY

% HVALVOPA = +SPARE .

X +18 C1/C2+ SFARE. .LEFT (PEN AT ASH'E K] +18 C1/C2+

3t 18 C3/(4+ SPAFE. LEFT OPEN AT AR 31 +16 (1/02+

k4 WALWLE SPHRE 32 SVALVP 1) SPARE

3% #SEQ0PE ' G WALVCL 1Y SPARE

] WALWF K 18 GND

x *SEQULE SFAE ) 15 Ml

% +SPARE =% ENB

37 SEML12k 37 +18 W2 [E5)

B HVALWP1 2K K] HEATZ HYRE

39 #5EQ0F ) 78 K HEAT4 HYRE

40 VIR 1St 40 +16 4 [EL1)

41 HSPARE. 41 +18 Ho  [E1T}

2 +SPARE. 42 HERT &

43 +18 L3704+ 43 HEATS HYRE

L2 +SPARE 44 +18 K5 (EL4)

45 +SPARE 45 +18 H7  (E20]

46 #+5PARE & +heat? heat 7 not wired on F.U.

47 1SPARE 47 HEAT 3

48 +18 C3/Cé+ 48 +18 H3 [E8]

49 SPARE 49 +18 HI  [E20)

0 +SPARE 50 HEAT! HYRB

S1 VIIB +(1SF 51 HEATS HYRB

52 +5EQOP1 1B 32 +18 H8 (k231

53 +WALVOP1 R 53 LD3&

o SEQCL1IR A ENA

55 HSPARE 55 LD4A

56 SEQCL10 56 PYROPLSAL

57 *VWALVOP108 57 INETWD

8 +SEQ0P10B 58 PYROPLSBY

59 Vi0B (156 39 LG54

& +18 C3/CA+ 0 10V

3 &
ENGINEER _J, MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | INLET BOARD CONNECTIONS
COLLEGE OF ENGINEERING GNMS 2 OF 3

UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

S/N2

3/10/83

B-E5804C CONTROLLED

DATE
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neks an

tease § ot 14

+
¢ FSLAYS.... (Teledsre (-5, 422. Latching, wisereader eads)

4 Fins are O fr

tab, tottom view, (tab = rin 10},

u Da te confusicn 11 Ensineerins board, this detailed anput f1les

[ st o

- OO Nl

LR R R R R R LN ]
=3 =

DN U m W -

..o
=3

N HEATER 2
*6-17-€1
HAT 2 ¢

.8 *

*28 5/ 0
HEATZ HYRB (M}
1€ GND #

L. 3 ]

AT 2 ¢

+26 S/C &

HERTY HYRE (FESET/OFF)
1€ 0N o

RY2 HEATEK 4
#6-17-81

HERY 4 ¢

oC +

428 S/C 4

HEATA HYRE (W)
18 GND ¢

o *

AT 4 ¢

+28 S/C ¢

HEAT] HYRD (FESET/IFF)
180N ¢+

RYZ HATER S
4¢-17-83

AT S ¢

H +

26 S04

HEATS HYFE ((K;
1E D+

e +

HAT S ¢+

20 S/C #

HEAT HYRE (PESET/(EF)
18 (M ¢

Note (11/5/82): The representation of RY4 15 3 sneaky trick due to M
(which he didr’t ducument) that prevents the aaximus number of

rluss allowed from beine exceeded. Netice that the RYA plus declaration
is preceeded by ar asterisk. This permits WENES to assisn connections
to RY& but under the suise of RYZ. Therefore. the hardcopy output

sust be fixed to read "RYA" instead of "RY3" where arproeriate. BPK

RY4 HEATER 8
#-17-8]
HEAT 8 ¢
W [
428 S/C ¢
HEAT8 HYRB (ON)
16 G0 ¢

+28 S/C ¢ .
HEAT! HYRE (RESET/OFF)
16 GND

erase 10 of 14
'

¢
*6I0DES

P aliee el vahe R aN = m e eNe w AN Tt &8N

- -

[} 100€ 1

0y DIGIE &
PYRO B L2
FYRO B D2

07 RESET
18 G\
HEAT! HYRR

mo 3N
HEATS HIRE
(03] RY4

18 GNDH
HEATS HYRR

erase 11 of 14 VINSCTOERS ANEFUSES e 13 of 14 erase 14 of 14
M i PYR) 4 D1 ’ ’
PR 2 PYRO A L1 e '
110Rs A Rl 4.30m RIS 4.30M PTIONA. FOR M5B
4] 300/30 4 ! POA R POA ¢ POB ARE ! SEG0L11B
! oo L w 2 PYRO 0A AR CIkUITS 2 VI1B +(LSE
€ NOT
] 3 febh . R aom o TN TR PTION. FOR 5
\
- ‘2 oA 2 wmas
1]
2 +18 C1/C2 1 o zﬂmf R3 L30m RI7 390 O
' 1 P2A R 1 18 H
¢ N. PrRO A FI 2 PYRO 20 2 +18 C1/C2+
[} 300/30 M N N
1 18 GO £2 FUSE 2 R4 4.3 00 RIB 3% Om
2 +18 C3/C4+ { PYKU PW A 1 P3A R 1 +18 H
: 2 FAR A D1 2 PYR0 34 2 +18 C1/C2¢
o 0/% RS 4.30M RIS 390 O
1 18 QO £ fused | P4 R 1 "8 H
2 +18 C3/C4+ . R e 2 PYRO 44 2 18 3/
1] »
. 2 pRoBD2 R A3 O FEPLACES OB oo
. . 1 SEQCL10A 1 VI8 H
F4 FUSE 4 w V10A +0LSE N. +18 C3/C4+
LI i JA ¥4 R 30N REPLACES 188 R 20 OHS
: 1 SEQCLHIA 1 SEQCL 108
2 V1A +0LSE 2 PYRO GND A
#rase 12 of 14 +
BOGkD RS 4,300 REPLACES HSB R2 220 1S
4PC BORRD TERRINATION & JAPFERS 1 SEoLizn 1 SEQCLLLA
LARPERS. , . (EXTRA PART) ” VI2h +QLSE w PYRO GND A
+
RS A3 R23 220 WS
1 fgn O™ 1 POB R i SEQrL 128
2 +18 HI 2 PYRO 0B z PYRO G A
3 “H C ' ..
4 +18 H R10 4.3 o R24 220 (6015
5 IE 2 1 FIB R 1 SEULIOF
é “H 2 PYRO 1K 2 PYRD GNE
J L 3 *
: HEn RII 430 RS 220 6S
9 + H 1 P2 R 1 SE0cL 118
10 +8H 2 PYRO 28 2 PYRG GND B
*
bW RIZ 430 R 7R WS
3 +8H 1 P® R 1 SE00L128
o 8IS 2 PYRO 3 2 PYRO GO B
B e RI3 A.30M N OF FILE: ILING. PIN
17 +8H 1 PaB R '
18wk 2 PYRO 48
+.
N 5 . R ot O REPLACES HGR
21 v 1
2 8 H 2 VOB 1S
N A Y omr e
+
2 Peoowa 1 PYRO A DI
% PROGD 2 TEST 20
27
L , Bopl®
+
: 2 TEST 28
]
ENGINEER J. MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | INLET BOARD CONNECTIONS
COLLEGE OF ENGINEERING GNMS 30F3
UNIVERSITY OF MICHIGAN §/N2 3/10/63
ANN ARBOR. MICHIGAN B-£6392C CONTROLLED DATE
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NS

INST.
sup

100

+10V

———

LGIC GNO/SIG GND

7

———t- +18V

18 GNO

o= —————

+10V +18H
<> «I8H
VALVE
DRIVERS —
<1>
INLET LOGIC Lﬂ PRYOPWR
HEATER
_.._T 16 JsHo DRIVERS
©0> PYRO N
18 J6ND DRIVERS
<o0>
e AAA
s/C
10 GND PYRO
GND ¢
INLET PC BOARD 4

ENGINEER _ J MAURER _ 4-5-79 DRAFTSMAN _ TS
SPACE PHYSICS RESEARCH LABORATORY GROWNDING PLAN H4,HS HE
COLLEGE OF ENGINEERING .z—h_.__.hﬂm._.ml
UNIVERSITY OF MICHIGAN GAL i LR ]
ANN ARBOR. MICHIGAN B-£ 5231 pATE

LasT useo R c o L
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Ty Y e e atuwe

FILE:ISFUNC.TXT DISC:GNMS-]

INLET SYSTEM FUNCTION TABLE

REV 3 9-17-81

OCTAL SWITCHES ON LOGIC TEST BOX

NUMBER CODE _w:znﬂnoz

0 000 OOPYRO #0 (NOT USED
1 OIPYRO #1 (INLET 1)
2 02PYRO #2 (INLET 2)
3 O3PYRO #3 (OUTLET 1
4 O4PYRO #4 (OUTLET 2
5 OSVALVE #10 CL (BC 1
6 O6VALVE #11 CL (BC 2
7 O7VALVE #12 CL (BC 3
8 001 IOVALVE #1 OPEN

9 | IVALVE #2 OPEN

10 I2VALVE #3 OPEN

11 {3VALVE #4 OPEN (EN
12 I4VALVE #5 OPEN

13 ISVALVE #6 OPEN

14 I6VALVE #7 OPEN

15 I7VALVE #8 OPER (EN
16 010 20RY HTRS OFF

17 2/HEATER #2 ON (RY)
i8 22HEATER #3 ON

19 23HEATER #4 ON (RY)
20 24HEATER #5 ON (RY)
21 25HEATER #6 ON

22 26HEATER #7 ON (SPA
23 2MEATER #8 ON (RY)
24 011 30VALVE #9 OPEN

25 31 VALVE SPARE OPEN
26 32N0 OPERATION

27 3340 OPERATION

28 34yALVE #9 CLOSE

29 35VALVE SPARE CLOSE
30 36N0 OPERATION

31 37N0 OPERATION

32 100 40NO OPERATION

33 4INO OPERATION

34 42NO OPERATION

35 43N0 OPERATION

36 44N0 OPERATION

37 45N0 OPERATION

38 46NO OPERATION

39 47NO OPERATION

) {TODAY}
(ENABLE BC1)

)
)
)
)
)

ABLE BC 2)

ABLE BC 3)

RE)

WP /IM

4n 101 SOVALVE #1 CLOSE
ay 5] VALVE #2 CLOSE
42 52VALVE #3 CLOSE
43 S3VALVE #4 CLOSE
44 54VALVE #5 CLOSE
45 SSVALVE #6 CLOSE
46 S%VALVE #7 CLOSE
47 S7VALVE #8 CLOSE
48 110  6ONO OPERATION
49 61 NO OPERATION
50 62HEATER #3 OFF
51 63N0 OPERATION
52 64N0 OPERATION
53 65HEATER #6 OFF
54 G6HEATER SPARE OFF
55 67NO OPERATION
56 111 70NO OPERATION
57 7INO OPERATION
58 72N0 OPERATION
59 73N0 OPERATION
60 © T4NO OPERATION
61 75N0 OPERATION
62 76NO OPERATION
63 77N0 OPERATION

COMMAND BIT #2
COMMAND BIT #3
COMMAND BIT #18 (CALEN) DISABLES CODE 011

(VALVEN) DISABLES CODES 001 & 101 (VOLATILE COMMAND)
(HTREN) DISABLES CODES 010 & 110 (VOLATILE COMMAND)

(STORED COMMAND)

LAFELS AGREE WITH B-E6142D (VALVE SCHEMATIC) REV 12-16-80 WP

END FILE:ISFUNC.TXT

ENGINEER W _PINKUS

DRAFTSMAN MSG 8/23/79

SPACE PHYSICS RESEARCH LABORATORY

INLET SYSTEM FUNCTION TABLE

A Y]

COLLEGE OF ENGINEERING eNMS 8 /23779

) UNIVERSITY OF MICHIGAN 6 /6/19
ANN ARBOR, MICHIGAN B-E 5296 DATE

LAsT uszo R [~ D L
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1

2 +18 Cl/c2+

J 418 C3/CL+

+10V

4 +1& H
5 +18 H1
6 +18 H2
7 +18 H3
8 +18 H4
9 +18 HS
10 +18 He
11 +18 H7

R18
RI19
R20

45

12 +18 HB

13 +28 S/cC

14 46 H

15 18 GND

16 28 GND

17 CELL 1 TMP

IN

ouT2
ouT2
oUT2
IN

ouT!

W W W D W 0w

F

> w

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

CELL 2 TMP

CH GND

EN A

EN B

FMTRST

HEAT 2

HEAT 3

HEAT 4

HEAT 5

HEAT 6

HEAT 8

HEAT]1 HYREB

HEATZ2 HYRSB

HEAT4 HYRB

HEATS5 HYRB

HEATS8 HYRB

HKSCLK

HTREN-

INLETWD

IS1l

Is15

I

ouT2

ouT2

oUT2

H4A

H6
Haa
H4B
Heé
H4A
H4B
Hé

=~ w ] %4
NE=RNSWNSEONDONY DO~

w

R R A FLUG piw

39 ISWEN IN HH 48 LGIC GND IN A
H4A 16 IN B
H4B 16 ouTiT 3
40 LDOA IN M OUTI KK
H4A 2 oUT2 s
H4B 2 Haa 17
Hé 20 H4A 28
41 LDIA IN N H4A 53
H4A 1 HaA 54
H4B 1 H4B 17
H6 22 H4B 53
42 LD2A IN P H4B 54
H4A 3 H6 23
H4B 3 49 ovp Bl IN EE
H6 26 H4A 13
43 LD3A IN R H4A 22
H4B 13
44 LD4LA ”m wu 50 POA R H4A 57
R1 1
45 LDSA _MN ._m.u 51 POB R H4B 57
H6 59 RS 1
46 LEAK | TMP IN ss 52 Pla R H4A 33
oUT2 YY R2 1
47 LEAK 2 TMP IN TT 53 PIB R H4B 33
oUT2 WW ‘ R10 1
54 P2A R H4A 58
R3 1
55 PIB R H4B 58
R11 1
56 P3a X H4A 34
R4 1
57 P3B Rk H4B 34
R12 1
58 P4A R H4A 51
RS 1
ENGINEER  J. MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | NODE NAME LISTING
COLLEGE OF ENGINEERING INLET PC PG. 1 OF 2
UNIVERSITY OF MICHIGAN GNMS 8/N2 3/10/83
B-E6379C CONTROLLED ]| o+

ANN ARBOR, MICHIGAN
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59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

P4B R
PBUSENA
PBU'SENB
PLUM | TMP
PLUNM 2 THP
PYRO 0a
PYRO 0B
PYRO 1A
PYRO IB
PYRO 2A
PYRO 2B
PYRO 3A
PYRO 3B
PYRO 4A
PYRO 4R
PYRO A DI
PYRO & F1i
PYRO A L1
PYRO B D2
PYRO B F4
PYRO B 1.2
PYRO GND A

Pl

H4B
R13

H4A
IN
H4B
IN
QUT2
IN
ouT2

R1

RY
ouT2
R2
ouT?2
RI10
ouT2

ouT?
RI11
ouUT2

ouT2

[N

w N
N = OO R =R =R R = O W0 N ==t

e

&1 PYRO GND

82 PYRO PW A

83 PYRO PW B

84 PYROPLSAL
85 PYROPLSA?2
86 PYROPLSBI1
87 PYROPLSB2

88 SOl

B¢ S05

©d s06

¢1 S07

92 SDATOUT A
93 SDATOUT B
94 SEQCL1

95 SEQCLI1D
96 SEQCL10A

97 SEQCLI10B

98 SEQCLI11A

99 SEQCLI1IB

100 SEQCL12A

[

IN
ouT?2
oUT2
H4B
E
R24
R25
R26
IN
Fl
F2
IN
F3
F&
IN
RO
IN

H4A
H4B
IN

Pln

XX
B

w

o
wwO NN NW

EEVIN

101

102
103
104
105
106
107
108
109

110

112
113
114
115
116
117
118

119

120

121

122

123

124

125

126

STunAl

SEQCL128

SEQCL2
SEQCL3
SEQCL4
SEQCLS
SEQCL6
SEQCL7
SEQCLB
SEQOPI
SEQOP2
SEQOP3
SEQOP4
SEQOPS
SEQOP6
SEQOP7
SEQOPS
TEST 24A
TEST 2B

V10A +CLSE

V10B +CLSE

V1IiA 4CLSE

V11B +4CLSE

V12A +4CLSE

V12B +CLSE

VALVCL1

VALVCL2

H4B
HSB
R16
R26
H17

ouTl
H5B
R7
ouTl
H5B
R15
QUT1
H5B
R8
outl
H5B
R16
QuUTl1
H17
oUT1
H17

8

127 VvALVCL3 OUT1 F 142 VALVOPS oUTI S
17 23 H1?7 34
128 VALVCLA oUTl J 143 VALVOPY oUTl U
H1? 27 H6 28
129 VALVCLS ouTl L 144 Vswi B8 ouT2 V
H17 59 H4B 23
130 VALVCL6 ouUTl N 145 VSWI0A B7 oUT2 LL
H17 51 H4A 26
131 VALVCL7 oUT1 R 146 VSWIOB B6 OUT2 MM
W17 40 H4A 25
132 VALVCLS oUTI T 147 VSW11A BS OUT2 RR
H17 32 H4A 24
133 VALVCLY oUT1 v 148 VSW1IB B4 OUT2 VV
He 27 H4A 19
134 VALVEN- N BB 149 VSWI2A B3 OUT1 FF
Heé 19 H4A 20
H6 21 150 vSW12B B2 OUT! HH
H4A 21
135 VALVOPI oUT1 A
H17 2 151 VSW2 B7 OUT2 Z
H4B 26
136 VALV oUT1 C
Lvor2 =_w 1o 152 vsw3 B6 OUTZ DD
137 VALVOP3 0UT] E H4B 25
17 21 153 VSW4 BS OUT2 JJ
H4B 24
138 VALVOP4 OUT1 ®
W17 79 154 VSWS B4 OUT2 NN
139 VALVOPS ouTl K H4B 19
R17 57 155 VSub B3 OUT2 TT
140 VALVOP® oUT1 M Hug 20
K17 53 156 VSW7 B2 O0UT2 X
141 VALVOP?7 oUTE P H4p 21
17 38
ILTKS . PIK 10-Mar-83
NO. SIGNAL PLUG PIN
157 VSWB Bl OUT2 BB
H4B 22
158 VSW9 B8 0UT2 FF
H4A 23
ENGINEER _J. MAURER DRAFTSMAN
SPACE PHYSICS RESEARCH LABORATORY | NODE NAME LISTING P 2 OF 2
COLLEGE OF ENGINEERING _Othu PC w\zﬂ =
UNIVERSITY OF MICHIGAN 3/10,
ANN ARBOR, MICHIGAN B-E6589C CONTROLLED DATE

LasT usso R c

D

10.20



B &5 &6 B @

|

i)

(@]
5 .
g O oS
& - !
[@)
® -
@ - ©
C o
® ‘
@
CE O
o @
pE g = O
@ ] @ i @
@ = o
S
@ o
@ i @ @
= BONTAG
@ - ,
® - o,
@ | .
SR @ - O ‘ 1
L. . 2.8
. gEfReEEEEE @@@ : D229390PCREN
SOPEEEREEEEE [APWBD . UNT RS,
s B EEEEEE 12-19-81 T

DY peaeneeseEE
& B8 grepEEEEEE
e 8 @
{g] [=) ﬂ@
@ @
m_
® @@ @ ® @"
4 @ B
@
@ @
B} m @]
@
@ @
) _ s}
= - B @ 3
B g ® B am
= ,
= @
ammu- @ 3 @ ® @
o @B E 8 @@@%@mml e N
o8 B & @ B @@ -
P, BU0E LEEE HEGE NEEE ]
= : soe = e
@ @ EE pe@gEE . @@
=] ! . Y
a0 E CooeEc delfs | - @ 1n 8
mm ) =] @ mE Ol [w] ®
= Che ® e
8 Wm@ B@® & @

@BE BE8eE

R
NN

NLET PC BOARD
PARTS PLACEMENT & TOP
GNMS S/N2

B-E64298B
0.2l

MAR 2 4 1983

3/10/83

1 4



S mre asa

Ve Toa T [l renenah
AT N NEY ERITE 1117 0 by Tl
BERST] LR | TITtE

o

oo (R

vrl [ SR

1 yole

1. AT s w e b DTALGRAM

4 | e

FoELECTRICAL ]

1.

1.4 B RO R CRYSTEM

1.5 47170 CMNDY SYSTEM CONCEFRT
1.7 4719k DATA SYLTEM

1.7 IMLUET TNTRL SYS (0

W F BIAS LYLTEM
§ DYNC
Ty 1Em

.0 WIRTMG HARNE=Z

E1S0OK (IVERALL HOARNESS SLHEMATIC
L300 VHLVE HGRNFES FICTORT AL
£301  MAIN HARMEZS PICTORIAL
£A7 7 CSPATECRAE T HERNESS

MAIN HARME HAGE 1

MATN HARMNE FALE =

MAIN HARMEZZ FAGE 2

ELECTROME HARNE
INLET =¥3 CONMECT
INLET FYRO HARNFTS
INLET QUITFPLT HARNEST
SENLOR FIN ATSTONMENTS
S0 2RO CONTINENTAL CONNEC TORT
To14 4£75A GROOKDING FLAN

1S AGae MAIN HE, BLVE BOnTTION

[

[N E1Y I R R TN 1V /12 /0
L FOIN FOWEFOLLPELY
. S K FRLY FL-f HEMAT T4
Ca41F [t
1570
FUR T 11.0 L
1k

HTRING tLayonT
HV xEMER THIM

FLIMP PC LAYOUT

FILAMENT SUFFLY
FIL PC BOARD

HZ FILAMENT HYERID
TRANSFORMERS
INDLWCTORS
COMPONENT LAYGUT
LAYOUT REVERSE

10,0 INLET SYSTEM
INLET CONTROL RLOCH
INLET

HaA/B FYRD DRIVE HY

10.4 S8OIRKCINLET FC CONECTION
10.5  SQOAR INLET PC CONECTION
10.¢  629zBCINLET PC CONECTION

10,17 S231  INLET GROUND FLAN
10,18 5294 INLET FUNCTION TAEL
17 6379RCNOLE NAME LIST PGI
Z0 ESETRCNODE NAME LIST PGZ
21 6429R

LESIGN
FLIMF HY TRAN-FNIRMER

PO SCHEMATIC 1wz [10-3BpIMeT FC Stuaare 242

S4XIE HEAr VALVE DRIVE A HYERID W17
15.6F €904 We VALVE DRIVE B HYERID yo g
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TTHFE 11/17/87
Waly FC ROARLE
LC | AQY (42 — DOLIA IF
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1 FC OSCHEMATIC 1

1 P SCHEMATIC 2
H7 TIMER HYERID

HY COMMANTT MEM HYEBRRID
M1l CALS HYERRID PGI

H11 CALC HYBRID FGZ2
H1* FORMAT DATA HYB FGI
H1Z FORMAT DATA HYE FG2

H1A CALCULATOR PROM
[Rriup| INFUT LT 1
INPUT LST 2
INPUT LST 3
LGC1 NAME LIST 1
LGCE NODE NAME LIST 2
LGC1 TOF LAYER PC
LGC1 LAYER #2 FPC
L6561 LAYER #3 PC

LAYER #4 PC
LAYER #5 PC
LAYER #& PC
LAYER #7 PC

LoCl BTM LAYER FC
LTl CONNECTOR WIRING
LGEL ALX, BLOL LAYOUT
LOwSIC 2 PO SCHEMATIC

HE ANAMUIX HYBRID
HI1O0A/B PROGRAM MEM HYE
H1S CORE MEMORY HYEBRID
LGCZ MODE INFUT LST 1
LGC2 NODE INFUT LEST Z
LGC2 NODE NAME LIST 1
LGLCZ COMPONENT LAYOUT
LGCZ LAYQUT REVERSE

TOF LAYER PC BUOARD LGCZ AUX.BO. SCHEMATIC

£2 &430B LLAYER Z PU BUARLD LGC2Z AUX LAYQUT
10.232 6431B LAYER 2 FC BOARD -
10,24 &£432ZR LAYER 4 PC BOARD
10,25 6433F LAYER S FPLC BOARD
10,24 £424R LAYER & FC ROARD

27 &43SKE LAYER 7 FC BUOARD
10,08 L434R LAYER & FC BOARD
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i HI
* HSB

Hioob
H11 il
H11
HIZ X
H1Z ROD CTRL RO
H1Z2 FORMnaT LATAL
H1Z FIRMAT DATA
H14 FLELL-E ¢ \MF

TI17LF

TMI NG

INEET 0 TIMING
FObHIAT I TIMEING
LDATA TRONS TIMING
THIHCOM F
A/D DONVERTER TIMING
CALYT TIMING 1 OF 2
CALC TIMING Z OF 2
CMND INFUT TIMING
TURN-CGN-RESET TIMING

TNLET TIMIMG FLINC
TM DATA FMT TIMING

CORE TIMING

Foeas TITH 1/
LR MI=C L BNE s

1 ! [ By 4TONT TARLE
IR 11T FEEIME NT
1 FofeTt

' S ETRTION
! o e
1 CTS ETHANT AL TG THIE Y

1o 0 Th=T FOUITFMENT 2 BUXES

f=t |

RE TEST HOX

FF TE-T RO

RF TEZT BOX

FF TE-T ROX

KF TEST BOX

RFE TEST EROX

RE TEST ROX

RF TE=T ROX

KE TEST RO

YALVE LMt eloR
FROM FRGM INTERFACE
MaNLIA]

TEST JdlG H1é& FROM
H1 TEZT ROX
FROM SIMUE AT

UNIVERSITY OF MICHIGAN
ANN ARBOR, MICHIGAN

i Z  FROM SIMULAT
AT TIMING £57  FROM SIMULATOR FG3
19,21 S307 GAE LOGIC INTERFACE
19%.02 €754 KHIAS XFMER TEST CIRCUIT
19, 7% (797 RIAS GENERAL TEST SETUP
INTER TIMEL INE
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PWR ON o— L —ie- INSTRUMENT
vtm wam HI..lT POWER SUPPLY e REQUIRED
_b‘ T "

PUMP ON e——— PUMP HV
PUMP OFF e—————— SUPPLY &

PUMP MON *—1 MONITOR P - VTt mmm e — e e — ey
PYRO POWER ' . ‘
[ : | PULSE | | DISCRIMINATOR .
_11..----—‘-,----:}_ | AMP . '| & COUNTER '
__ VES m ! " | _ - "
it = gt ION QUADRUPOLE aoeaee | e R W
INLET 2 [ WEATERS [T SOURCE .MASS ANALYZER | pETECTOR ' |CURRENT|! :|FLOATING POINT "
i ponps _ T | AMP m m COMPRESSOR TIMING "
! 64 " R R R B Ty FEpu—— _r|:| --- 40 -—— | '
INLET | ALament |1 | eLecTrooe Y i o lisBiT |
DECODER suly [T 1| suey |1 | ROD SURPLY | i gyppyy [ cos \ | REGISTER ”
He T e AC & 0C tv.luiulln».nulnumll ! t
Ha N we | _ } _ DIGITAL !
He CMNDS _ ! . a— _ ' OIGITAL |,_ﬂ. MULTIPLEX i
Rt EET ; m_mr_.m.mmzq ! S elaliale h-[!J,_ RANGE L L _HOUSEKEEPING L] @& BIT IT
1 LI} 1 - —m e - - ——— -
| Losic " .| MASS VALUE {i !~ CONTROL: | T | FORMATTER| ||
. T| cALCULATOR |; ! Il o | '
J_ » A4 A UUR E— U 8 BIT | "
et ic ooy rlhe- I \D " FLag | D/A [0 0
! GSE el 24 BIT REGISTER 5] i} W1 | TIANALOG —i v
; o o - Lo - CMNDS-- ANALOG 't |\ poior p b
L : i g llllllllllll H0 HOUSEKEEPING I_r ‘ :
CLOCK et i e . ! — cuND |
mm_o INIT o] Pt l.%:wb«mx | ewzworwer. | : i —— e 1
| " , " OUTPUT
[ [}
' ne 8@8 LtTToIoIiiIooont e ! BUFFER
1 . .
: COMMAND PROCESSOR [T, INSTRUMENT
' “O‘ZO M & CORE MEMORY - s I:Wmnzxfmoc!i)%% BITS . ENGINEER __J MAURER /G CARIGNAN 2/6/73_} DRAFTSMAN _PD 2/8/79
_r |l|-||||||||||w-4|.||1|||:|_n|:||-L : "] SPACE PHYSICS RESEARCH LABORATORY | BLOCK DIAGRAM —
V] G-.—-)F . - COLLEGE OF ENGINEERING GALILEO - NMS 5/25/62
™ &= y UNIVERSITY OF MICHIGAN - : §/28/19
: ' ANN ARBOR, MICHIGAN B-E43i108 DATE
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MODE SELECT (GSE FUNCTION)

MULTIPLIER  MULTIPLIER NoTe .
ANALOG AMP  PULSE AMP =
TIMING INTERCONN
COMMAND CLOCK, ENABLE, OATA OUTPUT oUTAUT THRESHOLD VOLTAGE Daimg i oroﬂ..unm%w:a .
(FROM CONTROL LOGIC) sHowN
POWER -
oN THRESHOLD DETECTOR
RESET
8 BIT
SEQUENCE INITIATE CMD CTR STOP < WIGH - SPEED
COUNTER
TM_SYNC
_ 1
[ 8 BIT 16 BIT
2 TA ENV] 13 BI7 » ¢ PUT LOW - SPEED
2 HZ (DATA ENV) I, TIMECODE COUNTER OMMAND INPU <
Eco REGISTER COUNTER
5 8ITS T/M'D;
3 eetsoaa {1 |__________
F e (e s £ : _ h
||||||||| DIGITAL DATA MUX'S LINEAR-TO - FLOATING POINT &
PARALLEL - TO - SERIAL | &= LINEAR OUTPUT
CONVERTER (TEST POINT)
s 22 BIT 1 18 8IT 3 BITS)
8192 WORD x 16 8IT STORAGE 1 CORE
PBOGRAM READ-ONLY REGISTER ] MEMORY
MEMORY . 1
- TIMECODE
ANALOG e eind  DIGITAL
ANALOG o MUX [ 470 L MOLTANAANA MKl x| o 1o t/m
PROGRAM WORD |~ ~—~———~—=-— HOUSEREEPING ! CONV SYNC PATTERN o {16 BITS /.5 SEC)
Mm»mcwnmm:oﬁ 24 8IT PARAMETERS ] COMMAND STATE
. STORAGE REGISTER i Aﬂ‘ . + INLET 8 FIL_STATE
22 BITS Rf FREQ
—_ T/M'D
Fi ECT 8
Ba. FIL# 2 _J_J_J_Jvave 8 Heater oisastEs, FiL w.mmwmn_.m
STATUS  STATUS GAIN CHECK CONTROL —
- TUNE CHECK CONTROL! San
L#1
STATUS MASS SELECT OFFSET 0SC. TEMP. VREF uv SELECT SENSITIVITY
3 (] (] ’ 1 . L]
COMPARATOR

TUNING CORRECTION

ouTeut

DATA ENABLES

CONTROL LOGKC &
INLET LOGIC & CALCULATOR - MICRO - TIMING DATA CLOCK
GENERATOR
FILAMENT LOGIC s Ly —.
I E o/A _ _ _ THRESHOLD VOLTAGE
_ (TO PULSE THRESHOLO DETECTOR) SENSITIVITY
m__,#_ oesrsmze|  BsH L / CONTROL
ON /OFF ENS
w_b\dmw ---| onsomrce]  voLtace 4 M\\N_wwww
/\l\ IONIZING FREQUENCY, VAC vocC MULTIPLIER HV 6-8-79
TO ENERGY ZERO, TOTAL CONTROL CONTROL || ConTROL
VALVES CONTROL SELECT 1 ENGINEER W H PINKUS 8 -25-70 | DRAFTSMAN M L D 11-1-78
) o .
HEATERS EXTERNAL SPACE PHYSICS RESEARCH LABORATORY | BLOCK DIAGRAM
AMMmozl.._u%%u_oz, COLLEGE OF ENGINEERING CONTROL AND DATA LOGIC

UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

GALILEO — NMS

B-E4465A
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GSE RY 8 RELAY 4
47K MONITOR DUAL
v TST PWR M%W — ‘Ouby 3000 LATCH LATCH w w w
crwma AN — TN RELAYS ¢ 16 peg RELAYS
vewr B8 (19 ol wg W m > —
—o <
= P LATCH PUMP * ' W 3 >
Puwe ON (@3- wrﬁhm RELAYS  $—0=%0 —e PV 10 REG “v
<) | —o INLET
PUMP OFF RY DRIVE w +
© 2 L W [~ *3 Reo HEATERS 25 St et Taiots
SEE DWG VA
B-E 6506,PG.114 _I.Hv mcn» s
FOR SWITCH
CONTROL U.-Q DR lr /s . PUMP +29
SEE B-E 6503, PG 13 — HV SUPPLY MON A ﬁ .
FOR RELAY CIRCUITS l# ¥
man on - (3~ BUFFER 3 MON | pesz EM BIAS FIL RF -oﬂmr.__.. VALVE
a - “{MAIN PWM n -
RY DRIVE ! = | > [on
MaIN OFF @ S Hu_ FEEDTHRU SUPPLY ﬂ ~ ~ —
PWR RTN (2 ™ FILTER SEE OWG_B-E 6678, PG.2 14
PWR RTN _- FOR INSTRUMENT GROUNDING PLAN.
PYRO B .
w Mm _ 1 mhy
== ey 200 K
PYRO A 1 I, REV. 8-2-T79 ADDED R OIVIDER FOR
; , : N SEE DWG. B-E 5287A PYRO FILTER CAPS.
_ our o PYRO 4 PYRO PG. 110 FOR PYRO
.37 FIN { A B SYSTEM. 2. REV. 8-20-79 ADDED JUMPER BETWEEN
HERME TIC PYRO A AND PYRO 8 POWER INPUT.
mozzmnqoz = CIRCUITS | o7 CIRCUITS
L. e 3 REV 8 3-5-81 ADDED GSE ENABLZ TO PN %6
[ PYRO GND & @ 00K CHANGED POWER SWITCHING CONCEPT
) SOK COMNECTED INLET HEATERS TO SA POWER
PYRO OND B m.s : ADDED GSE RY MON
CMND ENV ] 4 REV.C 8-27-81 MOVED HEATER GND
ARC CMND  lws—+ 10 ADDED INFORMATION.
CMND CLK
BUFFER LOGIC
CMND DATA
S | — GSE RY MON
DATA ENV ( -ree
SEE DWG — rwn
B-E6679 ARC hat + 10 ~ pwh om
PG 115 DATA ENV2 BUFFER - ate cinz oata out oo
. 4 T -
MA_UM om._.dvonx paTA  CLK | \ WWW).O DATA ENV2 (lh - pwoa SiC Gup
. DATA Cik 1 ==-----—-->--3-~ s
w__mw DATA | tata cix2 5 S aratw (v)u L L-treocun s W\ ) poee
pata OUT o O T n\..wmr — t/mdj CumD ENY
T - 3 . GSEEWABL |
eresNz ARC [ - y2rea mzz ; h.’llu Cuno Cux
32768122 4 14 +10 s2768n2) »Vt’uHV = \:ro o..on_xxc oath Aﬂ
BUFFER [-— T AN ~ e
MNR FRM | FFE \ FORMAT AR FRM Z o T v...vo-mo..%- MS m.‘
MNR FRM 2 LOGIC an rmu . Sl sump oM -
ﬁ . mour oFF SEP 11983
SEQINIY
GSE ENABL1 - 1=—=.—.
mwm: MMM Nw»wr = DISTRIBUTE DRAWING CHANGES TO: B BLOCK, J. MAURER, §. WAY (GSFC)
GSE anamux (35 ANALOG MUX OUT ENGINEER _ J MAURER DRAFTSMAN TS 613 79 W\“\B
5/25/82
SEE OWG ON WON @l|t0u>x]||o +s PwR SPACE PHYSICS RESEARCH LABORATORY | ELECTRICAL  (NTERFACE Y
BEot ror Veme wow (3 PUMP CURRENT MON SHLD GHO| COLLEGE OF ENGINEERING GNMS s/14 /80
ANALOG SIG D e e — — UNIVERSITY OF MICHIGAN 3/2a/81
SIG GND SHLD GNDZ | ANN ARBOR, MICHIGAN B-E 538I1C CONTROLLED DATE
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LET
— N
= VALVE vaLves
PW MON CONTROL
= NET HEATERS
FEEDTHRU HEATER X 8
FTTS__FueR Mﬂ
e . N
— wm f———= -4KV ELECTRON MULTIPLIER
«29v
pwr oN O
POWER PULSE d
CONTROL WIDTH = Hy suberv 3
MOOULA | PaGE32 |
PwR OFF ()— d-ATOR
CONTROL
. SEE PAGE 1.10
FOR VOLTAGES
- L
: — A
=L 104d - Biss suemLy
REF m m m w
ﬁ 10 ROD [——— ROD AC/DC
=/ SUPPLY
-
: _ M AC & DC
— +8 |
PWP RIN +
O _ PAGE 12-2 N_:
- W m —» FiLt
FILY SUPPLY
,I_ PAGE 4.1
E ! FILT OR fIL2 ON
_ x5
VOLTAGE  |—a= +5kv PUMP POWER L —» FiL2
MULTIPLIER
pump oN (Or . FIL 2 SUPPLY
POWER __PAGE4.2 |
CONTROL |
PuMp ofr (O
PUMP )
CURRENT L i
I
HonToR ENGINEER __J MAURER 10/10/78 ]| DRAFTSMAN _PD. 2/6/79
_ "I space PHYsICS RESEARCH LABORATORY | power sYSTEM
COLLEGE OF ENGINEERING GALILEO -~ NMS
UNIVERSITY OF MICHIGAN 6/12/7
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f®E 111338 0 37/ew

QUANTITATIVE COMMAND

INPUT TABLE

(us®) (Ls8)
._.O.NUOOOQ
0 |00 Xxx 23 435
I |JO1 67 8 910U
2 {1 0 1213141516 17
3 (V1 B9 wAaNRB
—

L—aoonESS 81T

(FOUR QUANTITATIVE WORDS TO COMPLETELY
CONFIGURE TUNE MEMORY)

HOUSEKEEPING DATA
READBACK TABLE

Qata |
EmABLE u.uﬂc..rm 8-BIT SHIFT REGISTER
cLogk | BUFFE
Tmcmmmen 2 I o
E ADDRES S
DECODER
| — ."-
2N L A
- h 3 _ (M Y
- {3) 2 () (o}
6-BIT SR 6-BIT SR 6-8IT SR 4-BIT SR
23 1 = 2
LS | ]

o
TO INSTRUMENT FUNCTIONS

(MsB) (Ls8)
o*o.mubum 7

S |XXx23 456 7

€ |89i0N 121314 18

!

18 Xt CORE MEMORY

|

I. CORE FULLY REWRITTEN AFTER EACH RECEPTION

2. CORE DUMPED INTO REGISTER & REWRITTEN AT EACH
POWER TURN-ON

7T |I6iTIBI19 2021 22 23

(READ BACK ONLY WHEN PROGRAM STEP
(HK WORD2) READS O OR1)

SEE ALSO: B-E6692 (QUANTITATIVE COMMANDOS)

ENGINEER W H PINKUS DRAFTSMAN AGK 2-4.79

SPACE PHYSICS RESEARCH LABORATORY| COMMAND SYSTEM CONCEPT

COLLEGE OF ENGINEERING

. $/25/82 g
UNIVERSITY OF MICHIGAN GALILEO - NMS 2-8.79
ANN ARBOR, MICHIGAN B-E4717C DATE
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KL 191133 870 37700

ELECTRON PULSE

MULTIPLIER AMPLIFIER
ELECTROMETER
AMPLIFIER

“"MULTANA"
RANGE
SELECT
VALUES MULTIPLEXER

A (ms88) (LsB)
woroNfO t 2 3 4 5 6 7 8 9 1811 12131415
THRESHOLD ofo 1J]rlo1 23]o01 23 «5 67 8
DETECTOR ELECYRON J 112 3
h WULTIPLIER \ 2[4 8 .
OUTPUT
24-817 curRent =~ =31 T
("MULTANA") 410 1
COUNTER
~ s{2 3
-— - = ENGINEERING
VALUES 6|43
FLOATING - 1le 7 ]
POINT
CONVERTER -~ \ RN — p)
hllI— .— EXPONEN FRACTION
Y SENSITIVITY FLAG BIT
- H
T REGSTER OUSEKEEPING DATA
’ OIGITAL ENGINEERING
VALUES
8-8IT
»u»..oaa wmu_hr
- l
R SHIFT REGISTERS OIGITAL
CONVERTER MULTIPLEXER TO/FROM
——— — a SPACECRAFT
BIT FORMAT TELEMETRY
— TIMING TIMING
ENGINEERING
8- 8IT VALUES
SHIFT REGISTER
8- OIT MULTANA )
SHIFT REGISTER .
SEE ALSO: B-E5269 (DATA FORMAT)
ENGINEER WH V_ic.m DRAFTSMAN G AW 2-6—-T9

SPACE PHYSICS RESEARCH LABORATORY
COLLEGE OF ENGINEERING
UNIVERSITY OF MICHIGAN
ANN ARBOR. MICHIGAN

DATA SYSTEM CONCEPT

GALILEOQ — NMS

8/25/82
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ats 30l

M REP 8 ACC VOLTAGES
LIMITED TO £5v Max

@L((;

IFBCRT

1 REP
+15R v W/u A

SAT - 130 =

SAT

+15R &—AAAN~

FS1 FC1 __ION REP  ~ © -
+30V
ION SOURCE
85 E LENS
AC FIL
18V RMS
16A PEAK
o) 80% as IFA
75 DEFLECTOR
34pa
ha 125 MASK
— ] NOZZLE
500 QB= "3V
8SH=2-11{D/a)
+30V MON AS TARGET !
30V MON AS GUN [p
0OV MON NO CURRENT ”
,
1

-75, ~30,15, 0

+29 +29
- |+ <-4
PULSE WIDTH vcwwm ﬂﬂwﬂ.
MODULATOR v MODUL .
FIL | OFF +3yv *3v > FIL 2
Igu | : OFF
~ TI FIXED OUTPUY
25V aer K 4L | 12 8 T3 VOLTAGE SELECTED < K + 28V Rer
= | a8y 2 BIT D/A
g +15R 1 MON 2
1 MON 1 +I5R PR §
20K _ . Ll .‘ mmng 20K
B " .
[SURRCAR DRV R PR 9% .4 THNGINEER 0 MAGRER W/i4/78 DRAFTSMAN P D /EL i/16/78
JAN 131984 SPACE PHYSICS RESEARCH LABORATORY ION SOURCE BIAS SYSTEM
"C" REV INCLUDES ADDITION OF FILAMENT CONE i 8 2 Foeren " COLLEGE OF ENGINEERING ONMS EWEEVID
L7 REV MOVED REF FROM FS TO fiL _A pe m. < UNIVERSITY OF MICHIGAN 1W/1/83
"E" REV CHANGED REP, ACC, FC VOLTAGES LRI ANN ARBOR. MICHIGAN B-E4890F py—
[}
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vt 4ty sieme

GALIL

NO PROBE MAJOR
FRAME SYNC USED

.

NMS 16 BIT WORD

64 WORDS/ MINOR FRAME
EO PROBE TM MINOR FRAME 8 BITS/ WORD
NMS MINOR FRAME BIT 285121024 M_oﬂmw!wz “O”ou!q
oj1]2|3]|4(5]6]|7 64 ]I "
STARTS WITH { ST 17/ SEC NASA-STD SYNC.
8 14]15 READOUT (687) wORDS/SEC| 8 |16 |64 ]|120 (000111010110010)
AFTER MINOR use [
16 |22]2s FRAME eaoR Frames/sed a2s[ 25 1 | 2 L
24 30131 SEC/MJR F |256}128| 32116
BETWEEN FOWER TURN-ON
“ ader — B o .,
4647 NMS WILL OPERATE AT ANY OF TME
5455 ABOVE BIT RATES, WITH PROPER SCALING .«..m.ﬂ.m»rqmwr:m%zhnu%;
PROBE MINOR FOR COUNTS PER INTEG ) RE PCATEDLY. SEomT e
62[63 FRAME SYNC O AND RELEASES T FOR
PuLsE NORMAL OPERATION.

NMS OATA m«ﬁy
WITH | ST MINOR

MAIN FRAME WD6

| MAIN FRAME wD7

PROBE TM MINOR FRAME.

NMS HAS 8, I6-BIT WORDS PER

PROGRAM STEP IS THE
NUMBER OF NMS MAJOR
FRAMES X8 , SINCE

FRAME SYNC AFTER

o1

2 3 4 86 €678 9 10111211413

SEQ INIT RESULT
OF FIRST INTEGRATION

HsKP| s | EXPONENT

LSB

N FORMAT READS
OUT IN MF WORDS
4 aIs.

[mss FRACTION

4

SENSITIVITY

MAIN SCIENCE DATA

NMS 8 WORD MINOR FRAME

6 7 /14 15 22 25 30 31 38 39 46 47 54 55 62 63
h
...
14 R}
6 _ 14 _ 22 _ 30 38 — 46 4 54 _ 62
olttortdoltloiailotilorslor oy
0 1 2 3 4 6 6 7]0 t 2 3 4 5 6 7
\____ MULTIPUER CURRENT A HOUSEKEEPING SUBCOM y

SEQUENCE INIT. READS
“00i" BEFORE SEQ. INIT.

COMMAND STATUS IS A
COMPLETE READ BACK
OF THE COMMAND MEMORY.

THE HOUSEKEEPING WORD IS
MULTIPLEXED TO MAKE A NMS
INSTRUMENT MAJOR FRAME
OF 32, B-BIT WORDS

TWO BITS PER NMS WORD
ASSEMBLED TO MAKE |,

8-BIT HOUSEKEEPING WORD

MINOR FRAME .

8/1/80 REV ANALOG SUBCOM (JM)

[ [ 2 3 [y D) 6 ?
/’o INC
8 9 0 1 12 13 4 [
16 17 18 19 20 21 22 23
24 25 26 27 28 29 30 £
NMS MAJOR FRAME
BEFORE SEQ INIT
AND
IST MAJOR FRAME FOLLOWING
AFTER SEQ INIT MAJOR FRAMES
@ SYNC MSB 0 SYNC MSB
1 SYNC LSB 1 SYNC LSB
2 PRGM STEP 2 PRGM STEP
3 VALVE STATUS 1 3  VALVE STATUS 1
4 VALVE STATUS 2 4 VALVE STATUS 2
S CMND STATUS 1 5 CELL 2 TMP (T6)
6 CMND STATUS 2 ' 6 LEAK 2 TMP (T4)
7 CMND STATUS 3 7 INLT 2 TMP (T1)
8 PWR MON 8 PWR MON
9 MULTANA 9 MULTANA
18 PUMP CURRENT 10 PUMP CURRENT
11 HV MON 11 HV MON
12 EMIS 1 MON 12 EMIS 1 MON
13 EMIS 2 MON 13 EMIS 2 MON
14 RF FREQ 14 FIL 1 1
15 RF FREQ 15 FIL 2 1
16 REP MON 16 REP MON ]
17 ACC MON 17 ACC MON |
18 +29 MON 18 +29 MON
19 SHELL PRS 19 SHELL PRS
20 BIAS T2 H 20 BIAS T2
21 PUMP VOLTS 21 PUMP VOLTS
22 0SC AGC ; 22 0SC AGC '
23 OSC TMP I 23 osc TMP
' 24 ELECT TMP : 24 ELECT TMP
25 CELL 1 TMP Aﬂmv_ 25 CELL 1 TMP (15).
' 26 LEAK 1 TMP (T3) 26 LEAK 1 TMP (T3)
27 INLT 1 TMP (T2)! 27 INLT 1 TMP {T2)
28 ANODE (T8) ' 28 ANODE (T8)
29 ANALYZER (T7) 29 ANALYZER (T7)
380 RF FREQ 38 RF FREQ
31 RF FREQ . 31 RF FREQ

SEE ALSO: B-E4718 (DATA SYSTEM CONCEPT)
B ot

MULTIPLIER CURRENT VAL HOUSE KEEPING ANALDG VALUES COLLECTEQ ENGINEER PINKUS/ MAURER 4-28-79 DRAFTSMAN TS 5-4-79

o o DURING MF WORD 7. DIGITAL VALUES SPACE PHYSICS RESEARCH LABORATORY | DATA FORMAT 8 SYNC I

INTEGRATION IN PREVIOU COLLECTED AT BEGINNING OF MF WORD 38.

MINOR FRAME - AS SELECTED COLLEGE OF ENGINEERING GNMS 0/6/80

8Y PROGRAM PROM . UNIVERSITY OF MICHIGAN a/1/80
ANN ARBOR, MICHIGAN B-E 52698 DATE

C o
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Rl iy 1334 59 slvve

SPACECRAFT NEUTRAL MASS SPECTROMETER :
" FUSE A 1mH
PYRO ARM 1 ) === GNMS$
PYRO A ARM
.h_u., BUS SWA
|
| 0 | >
“ v 2 sw| sw2 sw3 swa
2A FUSES = oe7 A A A A
| L]
|
! [ R R R
| 1 osr
\ e T
| AT AN A 2 Y
| ! V1A ' )2a { 134 L 14A
\N % ANt A Ny 4
I PYRO T
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